Since 1964 Micro Electronics Ltd. has been an independent manufacturer 
supplying more than 4000 types of solid-state devices. This databook contains 
the information of 560 master types only. Should you require a device not 
included, or a particular one designed to your own specifications, please contact 
M.E.L. regional sales offices and distributors. 
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APPLICATIONS OF NON-REGISTERED TYPES 


APPLICATIONS REFERENCE DATA SHEETS 


MULTIBAND RADIO ................. KM types 
PORTABLE TV....................0..0005 CX types 
AUDIO AMPLIFIER 
Low Gain (20V) ........ceccceevereeeeeee KM901 
High Gain (20V) ...........ceccce eee eenes KM9014 
Low Noise (25V) ...sccssssssseesseerere LN9014 
Driver O.1A/40V —...cceseececeeseeeees cx904 
OSA/4OV  vicccvsversconsseveanessee CX906 
VA/4OV oc cecccceccccceceesetensees CX908 
PALOOV. ois ercsecuie cones dessins CL855 
VA/BOV oo ces cascccaetes dele vette cee’ MH8108 
Output 0.5 ~IW wcccccecccceesseeeeeen CLOS55 
VSO ZWS ie vineeceatenteanee tees CL155 
DM SW: esse cee ices se eeue tas tome ee 6 MH8100 
VOLS Weis etches ce veanee itis canes MH8700 
IBM ASW wiciseciscessectases sense MH8500 
BOW UP .....scccecceeccessneceeeeeee CX705A 


* Also suitable for medium speed switching 


and universal applications. 


LOW VCE(sat) @1A. 0... CL155 


DARLINGTON AMPLIFIER ......... MPS-A13 


NOTE : For Miniature Transistors, see BC146, BC200. 


For N-Channel JFETs, see 2N3823. 


For Rectifiers and LEDs, see individual catalogues. 


APPLICATIONS REFERENCE DATA SHEETS 


GERMANIUM REPLACEMENT MSB492 


MPS8000 
27 MHz LOW POWER altel 


PHOTO DETECTOR 
IL * SOUA 


TRIGGERING & TIMING 
3-terminal type 


4-terminal type 


HIGH VOLTAGE 
0.1A (TO-92) 
0.1A (TO-220) 
2A (TO-220) 
5A (TO-220) 


INTERGRATED CIRCUIT 
Digital Alarm Clock 
Precision Timer 
Digit Driver 
Voltage Regulator ML2005 
V-F Converter ML9400 


D20.U20 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


2 
3 
z 
E 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in Xx, Y, A,B,C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 


Low Noise 


TO-92F 
TO-92F 
TO-92F 
TO-92A 
TO-92A 
TO-92A 
TO-92A 
TO-92A 
TO-92A 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-39 

TO-39 

TO-39 

TO-39 

TO-92A 
TO-92A 
TO-92A 
TO-92A 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92F 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X*65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE 


GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 


(Note) 


HIGH 
VOLTAGE 


fT 600MHz 
fT = 400MHz 
Low Noise 

IC ~0.5A 

IC =3A 

IC =7A 

IC ~0.1A 


BD220 70X (low speed) 


BD221 40X (low speed) 
/ BD222 60X (low speed) 
BD239 45Y 


BD239A 
6D239B 
BD239C 
BD240 
BD240A 
BD240B 
BD240C 
BD241 
BO241A 
BD241B 
BD241C_ 
BD242 
BD242A 
BD242B 
BD242C 
BD533 
BD534 
‘| BDS35 
BD536 
BD537 
BD538 
BD633 
BD634 
BD635 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, Ccategories. X~65, Y~100, A165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


TO-220B 
TO-220B 
TO-220B 


TO-106 | 12X 
TO-106 | 20X 
TO-106 | 12X 
TO-92DA N-JFET 
TO-92DE N-JFET 
TO-92E 

TO-92E | — 
TO-92DE N-JFET 
TO-39 

TO-39 

TO-39 

TO-92F 

TO-92F 

TO-92F 

TO-39 

TO-39 

TO-39 

TO-92A 

TO-92A 

TO-92A 

TO-92A 

TO-92A 

TO-92E 

TO-92E 


-20A (low VCEK) 
20A (low VCEK) 


Photo Darlington Transistor 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


VcEO, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES —_| VOLTAGE 


= 
3 
z 
se 


Cx701 
CX701A 
CX702 
CX702A 
CX703 
CX703A 
CX703B 
CX704 
CX705 
CX705A 
CX754 
Cx901 
CX904 
CX906 
Cx908 
CX917 
Cx918 
CX954 
CX956 
CX958 


D20.U20 
D44C 
D45C 


Low Noise 


45X (low speed) 
60X (low speed) 


Blinking Toy Kit 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y#100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


VcEO, HFE RF-IF GENERAL PURPOSE AMPLIFIERS 
(Note) SMALLSIGNAL} AND MEDIUM SPEED SWITCHES 


Low Noise 


FPT100 Photo Transisto 
FPT100A Photo Transisto 
FPT100B Photo Transisto: 


> 


KM901 
KM904 
KM905 
KM917 
KM918 
KM928 
KM934 
KM935 
KM9014 
KM9015 


KM PRODUCT LINE 
Ideal for FM/AM and radio 


control .applications. 


¢ 


LN9014 
LN9015 


Digital Alarm Clock (1.C.) 


TO-106 | Photo Dartington Trans|stor 
‘ ’ 

TO-106 | Photo Darlington Trans|stor 
t , 

TO-106 | Photo Transistor 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


. Note: (1 


DEVICE SELECTION GUIDE 


GENERAL PURPOSE AMPLIFIERS HIGH 
AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


TO-106 | Photo Transistor 
TO-106 Programmable Moljunerion Teonaiator 
TO-106 Programmable Unijunction Transistor ; 
TO-220B -30Y 
TO-220B 
TO-220B 
TO-2208 -60Y 
TO-220B 
TO-220B 160Y 
TO-220B 200Y 
TO-2208 250X 
TO-220B : 
TO-220B8 
TO-220B 
TO-220B 6O0Y 
TO-2208 
Timer (1.C.) 
Digit Driver (1.C. 
5-Voit Voltage Regulator (.C.) 
Voltage to Frequency Converter (1.C.) 


) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~+65, Y~100, A~165, B~300, C~500. | 


DEVICE SELECTION GUIDE 


VCEO, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


MPS2924 | MPS6565 
MPS2925 | MPS6565 
MPS3390 | MPS6565 
MPS3391 | MPS6565 
MPS3392 | MPS6565 
MPS3393 | MPS6565 
MPS3394 | MPS6565 
MPS3395 | MPS6565 
MPS3396 | MPS6565 
MPS3397 | MPS6565 
MPS3398 | MPS6565 
MPS3638 

MPS3638A| MPS3638 
MPS3702 | 2N3702 
MPS3703 | 2N3702 
MPS3704 | 2N3702 
MPS3705 | 2N3702 
MPS3706 | 2N3702 
MPS3707 | MPS6565 
MPS3708 | MPS6565 
MPS3709 | MPS6565 
MPS3710 | MPS6565 
MPS3711 | MPS6565 
MPS4354 

MPS4355 | MPS4354 
MPS4356 | MPS4354 
MPS5172 | MPS6565 
MPS6512 | MPS6565 
MPS6513 | MPS6565 
MPS6530 

MPS6531 | MPS6530 
MPS6532 | MPS6530 
MPS6533 | MPS6530 
MPs6534 | MPS6530 
MPS6535 | MPS6530 
MPS6560 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


MPS6561 TO-92A 
MPS6562 TO.92A 
MPS6563 TO-92A 
MPS6565 TO.92A 
MPS6566 TO-92A 
MPS6573 TO-92A 
MPS6574 TO.92A 
MPS6575 TO-92A 
MPS6576 TO-92A 
MPS8000 TO-92A 27MHz) 


MPSA05 TO-92A 
MPSAO06 MPSA0S5 | TO-92A 
MPSA13 TO-92A | NPN Darlington 
MPSA14 MPSA13 | TO-92A | NPN Darlington 
MPSA20 TO-92A 
MPSA42 TO-92A 
MPSA43 MPSA42 | TO-92A 
MPSA55 MPSAOS | TO-92A 
MPSA56 MPSAOS5 | TO-92A 
MPSA65 MPSA13 | TO-92A | PNP Dartington 
MPSA66 MPSA13 | TO-92A | PNP Darlington 
MPSA70 MPSA20 | TO-92A 


MPSD01 
MPSD05 
MPSD55 


MPSLO1 TO-92A 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~+65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS 
(Note) AND MEDIUM SPEED SWITCHES 


Low Noise 


PN2222 | 2N2222 
PN2222A | 2N2222 
PN2907 | 2N2907 
PN2907A | 2N2907 
PN3563 | 2N3563 
PN3565 | 2N3565 
PN3567 | MPS4354 
PN3568 | MPS4354 
PN3569 | MPS4354 
PN3641 | MPS3638 
PN3642 | MPS3638 
PN3643 | MPS3638 
PN3644 | MPS3638 
PN3645 | MPS3638 
PN5128 | MPS3638 
PN5130 | 2N3563 » 
PN5132 | 2N3563 
PN5138 | 2N3565 
PN5142_ | MPS3638 


RN4918 
RN4919 RN4918 
RN4920 RN4918 
RN4921 
RN4922 RN4921 
RN4923 RN4921 


Photo Transistor Chip 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS 
(Note) AND MEDIUM SPEED SWITCHES 


Low Noise 


SE4010 


2N930 
2N2102 

2N2222 

2N2222A | 2N2222 
2N2586 

2N2711 MPS6565 
2N2712 | MPS6565 
2N2716 | MPS6565 
2N2907 

2N2907A | 2N2907 
2N2923 | MPS6565 
2N2924 | MPS6565 
2N2925 | MPS6565 
2N3019 

2N3020 | 2N3019 
2N3053 

2N3107 

2N3108 | 2N3107 
2N3109 | 2N3107 
2N3110 | 2N3107 
2N3390 | MPS6565 
2N3391 MPS6565 
2N3392 | MPS6565 
2N3393 | MPS6565 
2N3304 | MPS6565 
2N3395 | MPS6565 
2N3396 {| MPS6565 
2N3397 | MPS6565 
2N3398 | MPS6565 
2N3402 | 2N3702 
2N3403_ |: 2N3702 
2N3404 =| 2N3702 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE 


RF-IF 
SMALL SIGNAL 


GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 


HIGH 
VOLTAGE 


(Note) 


Low Noise 


2N3405 
2N3414 
2N3415 
2N3416 
2N3417 
2N3548 
2N3563 
2N3565 
2N3691 
2N3692 
2N3693 
2N3694 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3819 
2N3823 
2N3825 
2N3827 
2N3843 
2N3843A 
2N3844 
2N3844A 
2N3845 
2N3845A 
2N3854 
2N3854A 
2N3855 
2N3855A 


2N3702 
2N3702 
2N3702 
2N3702 
2N3702 
2N930 


2N3691 
2N3691 
2N3691 


2N3702 
2N3702 
2N3702 
2N3702 


2N3707 
2N3707 
2N3707 
2N3707 
2N3823 


30(HFE ~ 33) 
30 (HFE ~ 33) 
30x 
30x 
30Y 
30Y 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


} towne | 


2N3856 | 2N3691 

2N3856A | 2N3691 : 

2N3858 | 2N3691 . 

2N3859 | 2N3691 

2N3860 | 2N3691 

2N3964 | 2N2586 - 

2N4030 5 

2N4031 2N4030 

2N4032 | 2N4030 

2N4033 | 2N4030 

2N4036 | 2N2102 -39 

2N4037 =| 2N3053 

2N4058 =| 2N3707 . 

2N4059 | 2N3707 - 

2N4060 | 2N3707 . 
2N4061 2N3707 

2N4062 | 2N3707 . 

2N4234 \ 

2N4235 2N4234 

2N4237 2N4234 

2N4238 2N4234 

2N4248 - 

2N4249 2N4248 

2N4250 | 2N4248 

2N4302 2N3823 |TO- 

2N4303 | 2N3823 

2N4304 =|: 2N3823 - 

2N4400 . , 
2N4401 2N4400 

2N4402 - 

2N4403 | 2N4402 

2N4416 =| 2N3823 - 

2N4424 =| 2N3702 

2N4425 | 2N3702 . 

2N4926 - 200Y 
2N4927 2N4926 5 250Y 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


VceO, HFE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) SMALL SIGNAL] AND MEDIUM SPEED SWITCHES VOLTAGE’ 


Low Noise 


2N4964 
2N4965 =| 2N4964 

2n4966 | 2N4964 

2N4967 | 2N4964 

2N4968 ‘| 2N4964 

2N4994 

2N4995 | 2N4994 

2N5066 

2N5087 ‘| 2N5086 

2N5088 =| 2N5086 

2N5089 ~—| 2N5086 

2N5103 | 2N3823 

2N5104 =| 2N3823 

2N5130 =| 2N3563 

2N5132 | 2N3563 

2N5138 | 2N3565 

2N5163 | 2N3823 

2N5172 ~—‘| MPS6565 

2N5209 

2N5210 ‘| 2N5209 

2N5220_—‘| 2N3702 

2N5221 ‘| 2N3702 

2N5225 =| 2N3702 

2N5226 | 2N3702 

2N5232 | 2N3691 

2N5232A_ | 2N3691 

2N5245 =| 2N3823 

2N5246 | 2N3823 

2N5247_—‘| 2N3823 

2N5248 «=| 2N3823 

2N5294 5 70X (low speed) 
2N5296 =| 2N5294 40X (low speed) 
2N5298 | 2N5294 60X (low speed) 
2N5354 ~—| 2N3702 

2N5355 | 2N3702 

2N5356 | 2N3702 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) SMALL SIGNAL] AND MEDIUM SPEED SWITCHES VOLTAGE 


= 
S 
R 
2 


Low Noise 


2N5365 | 2N3702 

2N5366 | 2N3702 

2N5367_ | 2N3702 

2N5368 | 2N5368 

2N5369 | 2N5368 

2N5370 | 2NS368 

2N5371 

2N5372_ | 2N5368 

2N5373_ | 2N5368 

2N5374 =| 2N5368 

2N5375 | 2N5368 

2N5400 

2N5401 | 2N5400 

2N5418 | 2N3702 

2N5419 | 2N3702 

2N5420 | 2N3702 

2N5447 

2N5448 =|: 2N5447 

2N5449 |: 2N5447 

2N5450 | 2N5447 

2N5451_ ‘| 2N3702 

2N5457_—| 2N3823 

2N5458 | 2N3823 

2N5459 =| 2N3823 

2N5484 =| 2N3823 

2N5485 | 2N3823 

2N5486 =| 2N3823 

2N5490 - 40X (low speed) 
2N5492 2N5490 - 55X (low speed} 
2N5494 | 2N5490 40X (low speed) 
2N5496 2N5490 70X (low speed) 
2N5550 | 2N5400 ; 

2N5551_ | 2N5400 

2N5556 | 2N3823 

2N5557_ | 2N3823 

2N5558 | 2N3823 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note} AND MEDIUM SPEED SWITCHES | VOLTAGE 


Low Noise 


2N5668 2N3823 |TO-92DDjN-JFET 
2N5669 . 2N3823 
2N5670 2N3823 
2N5810 

2N5811 2N5810 
2N5812 2N5810 
2N5813 2N5810 
2N5814 2N5810 
2N5815 2N5810 
2N5816 2N5810 
2N5817 2N5810 
2N5818 2N5810 
2N5819 2N5810 
2N5820 

2N5821 2N5820 
2N5822 2N5820 
2N5823 2N5820 
2N5824 

2N5825 2N5824 
2N5826 2N5824 
2N5827 2N5824 
2N5828 2N5824 
2N6027 Programmable Unijunction Transistor 
2N6028 2N6027 E Programmable Unijunction Transistor 
2N6107 2N6111 
2N6109 2N6111 
2N6111 

2N6121 

2N6122 2N6121 
2N6123 2N6121 
2N6124 

2N6125 2N6124 
2N6126 2N6124 
2N6129 

2N6130 2N6129 
2N6131 2N6129 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B,C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


VceO, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


2N6132 

2N6133 | 2N6132 
2N6134 | 2N6132 
2N6218 

2N6219 | 2N6218 
2N6220 | 2N6218 
2N6221 | 2N6218 
2N6288 

2N6290 | 2N6288 
2N6292 | 2N6268 
2N6473 

2N6474 | 2N6473 
2N6475__ | 2N6473 
2N6476_ | -2N6473 


2SA473 
2SA489 
2SA490 
2SA539 
2SA564 
] 2SA564A 
2SA666 
2SA671 
2SA719 
2SA720 
2SA730 
2SA731 
2SA816 
2SA817 


2S8B512 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


2SC644 
2SC789 

2SC790 

2SC815 

2SC828 

2SC828A 

2SC829 

2scesa. | 
2SC839 =. 2SC838 
28c922 

28C1047 | 2Sc922 
28C1048 

281061 | 2SA671 
28C1173_ | 2SA473 
281317 | 25719 
2SC1318 | 2SA719 
2SC1346 | 2SA719 
281347 | 254719 
2SC1626 | 2SA816 
28C1627 | 2SA817 


2SD234 50X (low speed) 
2SD235 \ 40X (low speed) 
2SD365 


2SD365A 
2SD526 
2SD570 


Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X65, Y~100, A~165, B~300, C~500. 


BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 


THE ABOVE TYPES ARE NPN SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF SMALL 
SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 


BC107, 8, 9 are complementary to BC177, 8, 9 
BC167, 8, 9 are complementary to BC257, 8, 9 
BC207, 8, 9 are complementary to BC204, 5, 6 
BC237, 8, 9 are complementary to BC307, 8, 9 
C317, 8, 9 are complementary to BC320, 1, 2 


W-18 T0-92B T0~106 TO0-92F T0~92A 
CASE | 
CBE RCB CBE CEB EBC 
BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 


ABSOLUTE MAXIMUM RATINGS 


VoRO VCES Vox V; 
Raia 
50 50 45 


-55 to 175°C 


-55 to 1500¢ 


-55 to 1250¢ 


-55. to 1500¢ 


1500¢ 


WT ON Wn on wou 


* Total Power Dissipation @ Ta« 250¢ 


BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


SS 


Collector-Base 1 Breakdown reakdown Voltage | BVcBO a Ic=10pa 
Collector-Emitter Breakdown Voltage. L¥cro * | Note 1 Ice2ma 
Emitter-Base Breakdown Vol tage ae - Ig=lpa 


Collector Cutoff Current 
BC107, 108, 109 
only 


BC167, 168, 169 
BC237, 238, 239 
Collector Cutoff Current 
BC207 only 


TCE-VoRS THE-O 
T4=1250C 


BC208, 209 only 


BC317, 318, 319 only 


Collector-Emitter Saturation Voltage 
BC107, 108, 109 
BC167, 168, 169 
BC207, 208, 209 
BC237, 238, 239 


319 only 


only 


apne? 


aU W | testoor tacsad 


0.7 0.8 


Saturation Voltage 


Base-Enitter 
. BC107, 108, 109 
| only 


30167, 168, 169 
BC237, 238, 239 


All types 


Base-Enitter Voltage 


Current Gain-Bandwidth Préduct 
BC107, 108, 109 
only 


BC167, 168, 169 
BC237, 238, 239 


Vcp=10V Ip=0 
f-=1MHz 


nN 

. 

“I 
ale 
; 

° 


Iq=0.2mA VCE=5V 
Re=2Kn f=lkHz 
Af=200Hz 


nl fro 
wile |e 
OJ O] CO |O 


* Pulse Test : Pulse WidtheO.3ms, Duty Cycle=l% 
Note 1 : equal to the value of absolute maximum ra*‘ngs. 


BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 


[ar ae wax [wre] neon commons] 


oe Ic=0.2mA Vog=5v0Ot~«~C~*” 
RG=2KN = fHlkHz 
4f=200H2z 


3BC239 
BC319 


ac: 2mA see 


BC107, 167, 207, 237, 317 | BC1O7, 167, 207, 237, 317 
BC1O8, 168, 208, 238, 318 | BC108, 168, 208, 238, 318| BC108, 168, 208, 238, 318 
BC109, 169, 209, 239, 319 | BC109, 169, 209, 239, 319 


ee ee GROUP A HFE GROUP B 


h-PARAMETERS @ Ic=2mA VCE=5V f=1kHz 17,2250 
34 
h = PARAMETER sympo, | EFE GROUP A se GROUP B FE GROUP C 
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX 
Input Impedance | hie | 1.6 2.7 4.5] 3.2 4.5 8.5 ad 15] Kn | 
Voltage Feedback Ratio Ee a no” 


Small Signal Current Gain 125 190 260] 240 330 500] 450 = 900 
foutrut Admittance [hoe [16 sof SO] «| pw 


TYPICAL CHARACTERISTICS aT Ta=25°C (Pulse Test) 


D.C. CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


TOM TT om = | Cons som 
Sima ttre CO 
CUTIE TT ilfesooe oT Ar Cn TT 
Te cm TIN SCOUT Se 
PTT TUTTI onote 31 T INI marti es ET 


salle ani | 
th 
ia 


0.01 0.1 1 10 100 0.1 1 10 100 


Note 2 : This table is not applicable to BC207,8,9. 


BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 


TYPICAL CHARACTERISTICS (Ta=256°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER CURRENT GAIN — SANDWIDTH PRODUCT 
OUTPUT CHARACTERISTICS vs COLLECTOR CURRENT 


Ic (mA) 
COLLECTOR CUTOFF CURRENT h-—PARAMETERS (NORMALIZED) 
vs AMBIENT TEMPERATURE VS COLLECTOR CURRENT 


1 
Ig (mA) 
COLLECTOR-BASE CAPACITANCE BROAD BAND NOISE FIGURE 
vs COLLECTOR-—BASE VOLTAGE vs COLLECTOR CURRENT 


mT UNG TUTTI veey 
f=30—15K Hz‘ | 


OK LTD arcane] 


Se 


a Gl 
: A | III 
hy 
— eer TT 
7 | 
Hi mill MN 
et 
tr trertoee | TT CTT 
1 


1000 
Iq WA) 
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BC140 BC141 
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


THE BC140, BC141 ARE NPN SILICON PLANAR CASE T0-39 
EPITAXIAL TRANSISTORS RECOMMENDED FOR f a } 


AF DRIVERS AND OUTPUTS, AS WELL AS FOR 
SWITCHING APPLICATIONS UP TO 1 AMPERE. 
THE BC140, BC141 ARE COMPLEMENTARY TO 
THE PNP TYPE BC160, 8C161 RESPECTIVELY. 


CEB 

ABSOLUTE MAXIMUM RATINGS BC140 BC141 
Collector-Bmitter Voltage (YBE=0) VcCES 60v.-:100V 
Collector-Enitter Voltage (IB=0) VCEO 40V 60V . 
Enitter-Base Voltage ; VEBO Vv TV 
Collector Current Io 1A 
Total Power Dissipation (@ To < 45°C) Prot 3.7W 

(@ TA <45°C) 650mW 
Operating Junction & Storage Temperature Ps Tete -55 to 175°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


Collector-Emitter Saturation Voltage Ic=lA Ipe0.1A 
Base-Emitter Voltage Ic=lA Vcg=1V 


Group 6 
Group 10 
Group 16 


Hre Matched Pair Ratio Ic#100mA VCE#1V 


Current Gain-Bandwidth Product MHz | Ic=50mA Vogel0V 


Collector-Base Capacitance Vopel0V Ip=0 
f=1MHz 


Rmitter-Base Capacitance Vepr0.5V Iced 


BC140 BC141 


SWITCHING TIME TEST CIRCUIT (ton, torr) 


Ptot 
(w) 


o.<L a 
casi 


Erg ee oe 
i] 
nN 


: MT TTT 

* so UTI CCT 

Con et 
OR aN 


e@ 
PTT TT 
TT 
A al 
en ae All PT TT TT 
copes TT NT 


1 10 100 1000 1 10 100 1000 
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BC146 


MINIATURE NPN AF LOW NOISE 
SILICON PLANAR EPITAXIAL TRANSISTOR 


MECHANICAL OUTLINE 
GENERAL DESCRIPTION MT~42 
The BC 146 is aNPNsiticon planar epitaxial transistor MAR wo 
in miniature plastic package designed for hearing 
aids, watches, paging systems and other equipment 
where small size is of paramount importance. The 
BC 146 is complementary to PNP BC 200. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage Vcso 20V 
Collector-Emitter Voltage VcEO 20V 
Emitter-Base Voltage Vego 4v 
Collector Current le 50mA 
Total Power Dissipation at T, <45°C Prot 5OmW 
Junction Temperature qi 126°C 
Storage Temperature Range stg —66°C to + 125°C 
THERMAL RESISTANCE 

Junction to Ambient 1.6°C/mw 


ELECTRICAL CHARACTERISTICS AT Ta = 25°C 


BC 146R BC 146Y BC 146G 
PARAMETER SYMBOL| MIN TYP MAX |MIN TYP MAX | MIN TYP MAX 
100 100 100 


Collector-Base Cutoff 
Current 

Collector-Emitter Knee 

Voltage 


TONS 
'g~0 


UNIT 
nA 


Base-Emitter Voltage 
Base-Emitter Voltage 
DC Current Gain 
DC Current Gain 
Noise Figure 


fo30Hz—15KHz 
Vce=5V Ign2mA 


Transition Frequency 


Voge5V 
fo1MHz 


Coliector Capacitance 


PARAMETER 


SYMBOL BC 146R BC 146Y UNIT 
45 


Input Impedance hie KQ 
Reverse Voltage Transfer Ratio hee 40 x104 
Small Signat Current Gain Nee 400 

Output Admittance Moe 35 uu 


OC CURRENT GAIN 


100 rt 


COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLT 


BC146 


TYPICAL ELECTRICA’. CHARACTERISTICS AT T, = 25°C 


OC CURRENT GAIN VERSUS COLLECTOR CURRENT 


Be 
BC1ABY, atl 


ai zai i 
wu a ay 


HTT AN 
aul it Mm 


lll pulse testi 


6 
001 Ls) 1 10 100 


COLLECTOR CURRENT IN mA 


COLLECTOR-EMITTER SATURATION 
VOLTAGE VERSUS COLLECTOR CURRENT 


| aie ll Hi fs 
TT = eee an 


THT ni 
nh at 


COLLECTOR CURRENT IN mA 


BASE-EMITTER VOLTAGE IN VOLT 


NOISE FIGURE IN d8 


BASE-EMITTER VOLTAGE VERSUS 


COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 


WIDE BAND NOISE FIGURE 


Bes 
sistas 


COLLECTOR CURRENT IN #A 
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BC160 BC161 
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES | 


THE BC160, BC161 ARE PNP SILICON PLANAR CASE TO-39 
EPITAXIAL TRANSISTORS RECOMMENDED FOR 
AF DRIVERS AND OUTPUTS, AS WELL AS FOR 
SWITCHING APPLICATIONS UP TO 1 AMPERE. 
THE BC160, BC161 ARE COMPLEMENTARY TO 
THE NPN TYPE BC140, BC141 RESPECTIVELY. 


CEB 

ABSOLUTE MAXIMUM RATINGS BC160 BC161 
Collector-Emitter Voltage (VpE=0) -VCES 40V 60V 
Collector-Enitter Voltage (Ip=0) -Voro 40V 60V 
Enitter-Base Voltage -VEBO 5V 5V 
Collector Current -Ic 1A 
Total Power Dissipation (@ Tc < 45°C) Ptot 3.7W 

(@ Ta €45°C) 650mW 
Operating Junction & Storage Temperature Tj, Tate -55 to 175°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


ollector-Rmitter Breakdown Voltage -Ic=0.1mA VBE=0 
Collector-Emitter Breakdown Voltage -Ic=50mA Ip=O 
Emitter-Base Breakdown Voltage ~Ig=0.1mA IC=0 


Collector Cutoff Current VCE=VCES 
: VCE=VCES Ta=150°C 

Collector-Enitter Saturation Voltage -IC=1A -Ip=0.1A 
Base-Enitter Voltage ‘ -IcelA -VCEelV 
D.C. Current Gain -IC=#100mA -VcEr=1 

Group 6 ' 

Group 10 

Group 16 


Ere Matched Pair Ratio . -Ic=1l00mA -VCE=1V 
Current Gain-Bandwidth Product -IC=50mA -VCE=1LOV 


Collector-Base Capacitance -VCB=10V Ip=0 
f=1MH2 


Baitter-Base Capacitance -VEB=0.5V Ic#O 
f=lMHz 


Turn-On Time ~IC#100mA-Ip) =5mA, 


Turn-Off Time -Ic=100mA 
-Ipl=Ip2=5mA 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle#1% 


BC160 BC161 


SWITCHING TIME TEST CIRCUIT (ton, torr 


TYPICAL CHARACTERISTICS 


Ptot 


(w) 


Ta (°c) 


Bill aU 
arr aii 
peters ttt | LTT 


; HPE (NORMALIZED) vs Ic 
CT TTT, Be gove 
LO 

CH FA TT 
ai tH cnEein 


Ere pear aaa) 
i= 
i 


goo |__| TTT <acpst0" 
: a 
T as5o( LU TU TTT 
5 ETTTIN | 
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BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 
PNP SILICON AF SMALL SIGNAL TRANSISTORS 


THE ABOVE TYPES ARE PNP SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF SMALL 
SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 


BC177, 8, 9 are complementary to BC107, 8, 9 
BC204, 5, 6 are complementary to BC207, 8, 9 
BC257, 8, 9 are complementary to BC167, 8, 9 
BC307, 8, 9 are complementary to BC237, 8, 9 
BC320, 1, 2 are complementary to BC317, 8, 9 
T0-18 TO0~106 T0-92B TO-92A 
CASE a 
CBE CBE ECB CEB EBC 
BC177 8,9 BC204,5,6 BC257,8,9 BC307 ,8,9 BC320,1,2 


ABSOLUTE MAXIMUM RATINGS 


~VcBo 
(v) 


* Total Power Dissipation @ Ta< 25°C 


BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


BC177, 178, 179 
BC257, 258, 259 
BC307, 308, 309 


Collector Cutoff Current 
BC204 only 


-VcB=45V Ig=0 
Ta=65°C 


-VcB=#20V: Ip=0 
-VcB=20V Ig=0 
T,=65°C 


-Vop=20V__Ig=0 


=VoR=20V Ipg=0 
Ta=1000C 


yw 


wa e 
i =] 


a i 
wn 
5 


BC205, 206 only 


yw 
oO 


-IcBo 
BC320, 321, 322 only 


Collector-Emitter Saturation Voltage | -VcE(sat)* 
-Ic=10mA -Ip=0.5mA 


-IC=100mA -Ip=5mA 


~Ig=10mA,Tp=value at 
which -Ic=llmA -Vop=l 


All types 


Collector-Emitter Knee Voltage 
BC177, 178, 179 | onl 
BC307, 308, 309 * 


Base-Emitter Saturation Voltage -VpE(sat)* 
0.72 


-Ic=l0mA -Ip=0.5mA 
-Ic¢=100mA -Ip=5mA 


Vv -Ic=2mA -VCE=5V 
-Ic=10mA -VCE*5V 


-Ic=10mA -VcE=5V 


‘*Vopel0¥ Ig=0 
f=1MHz 


All types 


wa 


Base-Emitter Voltage All types 0.6 0.65 0.7 


BC320, 321, 322 only 0.7 0-7 
Current Gain-Bandwidth Product fp 180 


Collector-Base Capacitance 


~~ 


eR bi a | BH 


~Ig#0.2mA -VCE=5V 
Ro=2Kn = felkHz 
10 af =200Hz 

10 | 4B | 
PC = 10 «| BC 

ee eee 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
Note 1 : equal to the value of absolute maximum ratings. 


NLM] 


i) 
wr 
° 


BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 


So 
mt =0. ras rid a5 
Oy ceoea 
-Ic=0.2mA -VoOE=5V 
1.2 4 Re=2Kn f=30Hs~15KHs 


BCLTT 5204, 257, 307 5 320| BC177 , 204, 257 , 307 , 320] BC177 , 204,257, 307, 320 
ateIc¢  |BC178, 205,258, 308, 321 | BC178, 205, 258, 308, 321| BC178, 205,258, 308, 321 BC178, 205, 258, 308, 321 
(Puleed) BC179 206 259, 309, 322 | BC179, 206,259, 309, 322 
MIN TYP Max |. MIN TYP MAX 


Cs 
ae [ne ea 
ee eee 


h - PARAMETERS @ -Ic=2mA -VCE=5V f=lkHzs Ta=250c (Note 2) 

h-P HFE GROUP VI| HFE GROUP A | HFE GROUP B | HFE GROUP C 
ee ee 
Input Tapedance a 
Voltage Feedback Ratio — 


Small Signal Current Gain 


Sint Aimee | hee 


TYPICAL CHARACTERISTICS AT Ta=25°C (Pulse Test 


Noise Figure 


170 


am 
b 


D.C. CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


a 
at eee rat at LU TT PT 
ibs a | TI cae 


ory 
VBE 
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Weert 


Tt | rine ofone CHT 
rae Es 


mull 
| cit rd 
2 a TT 


lo (mA) =I¢ (mA) 


Note 2; This table is not applicable to BC204,5,6. 


BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 


TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 


COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 


COLLECTOR—BASE CAPACITANCE 
vs COLLECTOR-BASE VOLTAGE 


= meat foe 
NOB, I) 


CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 


EAU 
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ec 
TE ONT 
et 
LAE EAT 


de (mA) 


h—PARAMETERS (NORMALIZED) 
VS COLLECTOR CURRENT 
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BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT 


f=30-15K Hz* 
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BC182 BC212 


COMPLEMENTARY 
SILICON AF SMALL SIGNAL AMPLIFIERS & DRIVERS 


CASE T0-92P 
THE BC162(NPN) AND BC212(PNP) ARE COMPLEMENTARY 
SILICON PLANAR EPITAXIAL ‘TRANSISTORS FOR USE IN 
AF SMALL SIGNAL AMPLIFIERS AND DRIVERS, AS WELL 
AS FOR LOW POWER UNIVERSAL APPLICATIONS. BOTH 
TYPES FEATURE GOOD LINEARIi< OF BC CURRENT GAIN. 
CEB 

ABSOLUTE MAXIMUM RATINGS — 0.07? derces vottege and carrer wolues wre repens. 3C182( NPN) BC212( PNP) 
Collector-Base Voltage Voro | 60V 60V 
Collector-Emitter Voltage VCEO 50V 50V 
Enitter-Base Voltage YEBO 6¥ 5V 
Collector Current Ic 200mA 
Total Power Dissipation (Ta <25°C) Pitot. 300mW 

derate 2.4mW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tate -55 to 1500¢ 


Collector-Base Breakdown Voltage 


Collector=Enitter Breakdown 
Voltage 


Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


Emitter Cutoff Current 15 


Collector-Emitter Saturation 0.05 0.29 0.05 
Voltage 0.12 0.6 0.14 0.6 


Base-Emitter Saturation Voltage 0.85.1.2 0.85 1.1 


Base-Emitter Voltage o7 | 0.95 0.62 0.7) 


D.C. Current Gain 40 
60 220 


Small Signal Current Gein 
Group A 
Group B 


Current Gein-Bandwidth Product 


Aas 2: EE <4 


< 


Ic=0.0lmA Ip=0 
Ic=2mA = ss TB#O 


Tg-0.0lma Ic=0 
Vop=50¥ Ig=0 
Vop=30V Ig=0 
VEB=4V¥  Ic=0 


Ic=lQma Ip=0. 
Ic=100nA Ip=Sad 


Ic=100mA Ipe5mA 


I¢=2mA VoE=5V 


Ig=l0pA VoE=5V 
Ic=2m4 VoR=5V 
Ic=100mA Vog=5V 
Ice=2mh VoR=5V 
f=lkHs 


Ic=10mA Vor=5V 


BC182 BC212 


Collector-Base Capacitance 


Noise Figure 


BC182(NPN) BC212(PNP 
MIN TYP MAX] MIN TYP 1a 


307 
10} dB 


* Pulse Test : Pulse Width=0.3m3, Duty Cycle=1% 


TEST CONDITIONS 


VcB=10V Ipe0 
f=lMHz 


Io=0.2mA VoE=5V 
Rg=2KA falkHz 
4 f=200Hz 


TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


0 50 100 150 200 
T! (°c) 
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VcE(sat) & Vpe(sat) vs Ic 
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BC200 


MINIATURE PNP AF LOW NOISE 
SILICON PLANAR EPITAXIAL TRANSISTOR 


. MECHANICAL OUTLINE 
GENERAL DESCRIPTION MT-42 


The BC 200 is a PNP silicon planar epitaxial transistor 
in miniature plastic package designed for hearing 
aids, watches, paging systems and other equipment 
where small size is of paramount importance. The 
BC 200 is complementary to NPN BC 146. 


ALL DIMENSIONS IN mm 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage S Vcso 20v 
Collector-Emitter Voltage yCEO 20v 
Emitter-Base Voltage —VEBO 5V 
Collector Current ~\c 60mA 
Total Power Dissipation at Ta < 45°C Prot 50mW 
Junction Temperature uf) : 128°C 
Storage Temperature Range stg —65°C to + 125°C 
THERMAL RESISTANCE 

Junction to Ambient Oja 1.6°C/mw 


ELECTRICAL CHARACTERISTICS AT T, = 25°C 


=laevelue 
for which olge2.2mA 
and “Vc_e=iV 
=1C20,2mA 
*los2mA 
=19-0.2mA 
wtgs2ma 
o1,70.2mA 


input Impedance 

Reverse Voltage Transfer Ratio 
Smatl Signal Current Gain 
Output Admittance 


OC CURRENT GAIN 


=COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLT 


BC200 


TYPICAL ELECTRICAL CHARACTERISTICS AT T, = 25°C 


DC CURRENT GAIN VERSUS COLLECTOR CURRENT 


pulse. 


=all 


veroest | UTM | | 
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= COLLECTOR CURRENT IN mA 


COLLECTOR-EMITTER SATURATION 
VOLTAGE VERSUS COLLECTOR CURRENT 
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= BASE-EMITTER VOLTAGE IN VOLT 


NOISE FIGURE IN dB 


SASE-EMITTER Mrdp loser VERSUS 
COLLECTOR CURRE 
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= COLLECTOR CURRENT IN mA 


WIDE BAND NOISE FIGURE 
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BC286 BC287 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


CASE TO-39 
THE BC266(NPN) AND BC287(PUP) ARE COMPLEMENTARY ; 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR AF Cf 
DRIVERS AND OUTPUTS, AS WELL AS FOR SWITCHING 
APPLICATIONS UP TO 1 AMPERE. 


CEB 

ABSOLUTE MAXIMUM RATINGS Fes pnp coven, woe end core wou ae nates. BC286(NPN)  BC287(PNP) 
Collector-Base Voltage -YeRo 70V 60V 
Collector-Enitter Voltage YCEO 60V 60V 
Enitter-Base Voltage VERO 5V 5v 
Collector Current Ie la 
Total Power Dissipation (@ TC €250C) Ptot 4w 

(@ Ta 25°C) 0.8W 
Operating Junction & Storage Temperature Tj, Tate =-55 to 200°C 


ELECTRICAL CHARACTERISTICS —_ unless otherwise aie ae 


Collector-Fase Breakdown Voltag Ic=0.1mA Ip=0 

; Ic#0.0lmA Ig=0 

Collector-Emitter Breakdown Icel0mA = Ip=0 
Voltage 

Buitter-Base Breakdown Voltage Ige0.lmA Ic=0 

Ig=0.0lma Ic=0 


Collector Cutoff Current Vop=30V s TE#0 


Collector-Emitter Saturation ) IcelA Ip=0.1A 
Vottage 


Base-Enitter Voltage Ic=500mA VCE=2V 
D.C. Current Gain Ic=500mA VeR=2V 
Current Gein~Bandwidth Preduct Ic=50mA Vere5V 


Collector-Base Capacitance Veoprl0OV Ig=0 
folMHz 


* Pulse Test + Pulse Width=0.3aS, Buty Cycle=1% 


BC286 BC287 


TYPICAL CHARACTERISTICS 


Ptot vs Ta 


oe 
Be. 


Cn OT 
PTT LET tt 
P| veeteat) TT atl 

To tespote tT TTI 


HFE (NORMALIZED) vs I¢ 
Ta=25°¢ 
Pulee tbat 
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BC300 BC301 BC302 
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


CASE TO-39 
THE BC300, BC301, BC302 ARE NPN SILICON PLANAR 
EPITAXIAL TRANSISTORS RECOMMENDED FOR AF DRIVERS 
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICAT- 
IONS UP TC 1 AMPERE. THEY ARE COMPLEMENTARY TO 
THE PNP TYPE BC303 AND BC304. 


CEB 

ABSOLUTE MAXIMUM RATINGS BC300 §=BC3Ol = BE 302 
Collector-Base Voltage VcBO 120V 90V 60V 
Collector-Enitter Voltage VCEO 80V 60V 45V 
Emitter-Base Voltage VEBO TV 
Collector Current I¢ 1A 
Total Power Dissipation (Tc<250c) Ptot 6W 

(Tas250C) 850mW 
Operating Junction & Storage Temperature Tj, Tstg -55 to 175°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


MIN TYP MAX TEST CONDTTONS 


Collector-Emitter Breakdown Voltage Ic=100m4 I3#0 


Collector-Emitter Breakdown Voltage Tc=#l00mA VEBpq1.5 
BC300 only 
BC301 only 


Collector Cutoff Current VoB=60V IE=0 
Bnitter Cutoff Current . VEBS7V = Ic=0 
Collector-Fmitter Saturation Voltage Vcr(sat)* IC=150mA Ipal5mA 
Base-Enitter Voltage : VBE # I¢=150mA VCE=10V 
D.C. Current Gain HRE * Ic#0.1mA Vopel0V 


To=150mA Vce=10V_ 
Ic=500mA Vop=10V 


D.C. Current Gain Group 4 Ic=150mA VcE=10V 
Group 5 
Group 6 


Current Gain-Bandwidth Product IC=l0mA VoE=10V 


Collector-Base Capacitance VcB=10V Ip=0 
f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle#1% 


BC300 BC301 BC302 


TYPICAL CHARACTERISTICS 


Ptot vs TA 
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BC303 BC304 
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


J CASE TO-39 
THE BC303, BC304 ARE PNP SILICON PLANAR EPITAXIAL 
TRANSISTORS RECOMMENDED FOR AF DRIVERS & OUTPUTS, 
AS WELL AS FOR SWITCHING APPLICATIONS UP TO 1 
AMPERE. THEY ARE COMPLEMENTARY TO THE NPN TYPE 
BC300, BC301, BC302. 
cus 

ABSOLUTE MAXIMUM RATINGS BC303 © BC304. 
Collector-Base Voltage -VoRo 85V 60V 
Collector-Emitter Voltage -Vor0 60V 45V 
Emitter-Base Voltage -VEBO Vv 7V 
Collector Current -Ic 1A 
Total Power Diesipation (Tc< 25%) Ptot 6w 

(Ta< 250¢) 850mW 
Operating Junction & Storage Temperature Tj, Tstg -55 to 175¢C 


ELECTRICAL CHARACTERISTICS (7A=250C unless otherwise noted) 


TEST CONDITIONS 


Collector-Emitter Breakdown Voltage : -Ic=100mA Ip=0 


BC303 
BC304 


Collector-Emitter Breakdown Voltage -Ic=l00méA -Vppql.5 
BC303 only 


Collector Cutoff Current -VcB=60V Ipe0 
Emitter Cutoff Current -VEB=5V = I¢=0 
Collector-Emitter Saturation Voltage -Ic=150mA -Ip=15mA 


Base-Emitter Voltage -Ic=150mA -VcE=l0OV 


D.C. Current Gain -Ic=0.1mA -VoE=10V 
-Ic=150mA -VoE=10V 
-To=500mA -VcEg=10V 
Group 4 -Ic=#150mA -VcE=10V 
Group 5 ; 
Group 6 
Current Gain-Bandwidth Product -IC#l0mA -YCE#l10V 


Collector-Base Capacitance -Vcp=10¥ Ipe0 
f=1MHz 


* Pulse Test + Pulse Width=0.3mS, Duty Cycle=1% 


BC303 BC304 


TYPICAL CHARACTERISTICS 


Ptot vs Ta 
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EPE (NORMALIZED) vs Ic 
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BC327 BC328 
PNP SILICON AF MEDIUM POWER TRANSISTORS 


CASE TO0-92F 
TRE BC327, BC326 ARE PNP SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 
APPLICATIONS. THE BC327, BC328 ARE COM- 
PLEMENTARY TO THE NPN TYPE BC337, BC338 
RESPECTIVELY. 
CEB 

ABSOLUTE MAXIMUM RATINGS BC327 = BC328 
Collector-Emitter Voltage (VpE=0) -VCES 50V 30v 
Collector-Bwitter Voltage (Ip=0) -VCEO 45V 25v 
Emitter-Base Voltage ~VERO 5V 
Collector Current -I¢ 0.8A 
Collector Peak Current (t<10ms) -Ioy 1.5A 
Total Power Dissipation (@ Tc <250¢) Ptot 1.4W 

(@ Ta <25°¢) 625mW 
Operating Junction & Storage Temperature Tj, Tatg -55 to 150° 
THERMAL RESISTANCE 
Junction to Case Ojc 90°C/W Ss max. 
Junction to Ambient Oja 200°C/w max. 

Ere vs Ic 
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BC327 BC328 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Seo 


-Ic=0.1mA Vgg=0 


Collector-Emitter Breakdown Voltage -Ic=10mA IpeO 
Emitter-Base Breakdown Voltage -Ig-0.1mA Ic#0 


Collector Cutoff Current ; RS eg=45V 
“yes ey 


“Vors=45V Ta=125°C 

-Vogge25V T,42125°C 

Collector-Enitter Saturation Voltage oT. -I¢=500mA -Ip=50ms 
Base-Bnitter Voltage -Ic=300mA -Voge=l1V 


D.C. Current Gain -Ic=100mA -VoE=1V 
Group 16 
Group 25 
Group 40 

All Groups -I¢=300mA -Voe=1V¥ 


we Matched Pair Ratio -Ic=100mA -Vce=1V¥ 


Current Gain-Bandwidth Product eIc=lOmA -VcE=5V 


Collector-Base Capacitance -Vopel0V Ig=0 
f=l MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Vou(sat) & VBe vs Ic 
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1.78.0830A 


BC337 BC338 
NPN SILICON AF MEDIUM POWER TRANSISTORS 


THE BC337, BC338 ARE NPW SILICON PLANAR CASE T0-92F 
EPITAXIAL TRANSISTORS FOR USE IN AP 

DRIVER AND OUTPUT STAGES, AS WELL AS FOR 

UNIVERSAL APPLICATIONS. THE BC337, BC338 

ARE COMPLEMENTARY TO THE PNP TYPE 3BC327, 

BC326 RESPECTIVELY. 


CEB 
ABSOLUTE MAXIMUM RATINGS 3BC337 3C338 
Collector-Emitter Voltage (VaE=0) Vces 50V. 30V 
Collector-Emitter Voltage (Ip=0) VCEO 45¥.-25V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ic 0.8A 
Collector Peak Current (t< 10S) Icm 1.5A 
Total Power Dissipation (@ Tg <25°C) Ptot 1.4W 
(@ T, <25°C) 625aw 

Operating Junction & Storage Temperature Tj, Tete -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case Ojc 90°C/w = max. 
Junction to Ambient Oja 200°c/w = max. 
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BC337 BC338 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


[me me 


Ic=0.1lmA VEEO 


Ic#lOmA = p20 
Tg-0.lmA Ic=0 


VoRs=45V 
Vors=25V 


Voes=45V Ta=1250C 
Vors=25V Tg=125°C 


Tc=500mA Ip-50mA 
Base-Emitter Voltage I¢=300mA VCE=1V 


D.C. Current Gain ; Io=100mA Vog=1¥ 


Tg=300mA Vogel ¥ 


Hyp Matched Pair Ratio . 1 Ie=100mA VeE=lV¥ 


Current Gain-Bandwidth Product Ic-lOmA VoR=5V 


Collector-Base Capacitance Vopel0V Ip=0 
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BC413 BC414 BC415 BC416 


COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


CASE T0-92F 
THE BC413, BC414, BC415, BC416 ARE SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER 
APPLICATIONS, THE BC413, BC414 ARE NPN AND ARE 
COMPLEMENTARY TO THE PNP BC415, BC416 RESPECTIVELY. 


CEB . 
BC413 BC414 3BC415 BC416 


ABSOLUTE MAXIMUM RATINGS ror pnp devices, voltage and current veiuas ere negative (RPN) (NPN) (PNP) (PNP) 
Collector-Base Voltage VoBO 45v 50V 45V 50V 

Collector-Emitter Voltage Voro 300. 45V 35V 45v 

Enitter-Base Voltage VEBO 5V 

Collector Current Ic 100mA 

Total Power Dissipation @ Ta <25°C Ptot 


iW 
derate 2.4aupee abeve 25°C 
Operating Junction & Storage Temperature Ty, Tatg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


| unre | TEST CONDITIONS 


Collector-Base: Breakdown Voltage 
BC413 
BC414 
BC415 
BC416 


Collector-Rmitter Breakdown Voltage Ic=10ma (Pulsed) 
BC413 Ip=0 


BC414 
BC415 


BC416 
Emitter-Base Breakdown Voltage Tgel0pa Ic=0 


Collector Cutoff Current VcoB=30V IE=0 


Vop=30V Ipe0 
Ta=1500C 


Enitter Cutoff Current VEB=4V Ic=0 


Collector-Enitter Saturation Vol tage VorR(sat) Ic=l0mA IpeO0. 5m 


Collector-Enitter Knee Voltage 


Base-Emitter Saturation Voltage 


VBE(sat) 
Base-Emitter Voltage VBE 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 
BC413, BC414 
BC415, BC416 


Noise Figure 
BC413, BC414 
BC415, BC416 


icker Noise Voltage Referred to 
Base BC413, BC414 
BC415, BC416 


h ~ PARAMETERS AT Icm2ma VcE<SV f=lkHz TA=25°C 


| mae | 


Input Impedance 
Voltage Feedback Ratio 

Small Signal Current Gain 
Output Admittance 


BC413 BC414 BC415 BC416 


TEST CONDITIONS 


Iq=lOmA, Iy=value at 
which Ic=llma Vog=1V 


Ic=100mA Ip=5mA( Pulsed ) 


IC=2mA VoE=5V 
Ic=0.1mA Vor=5V 


Tco=l0mA Vog=5V 
Vop-10V Ig=0 
f=lMHz 


Ic¢=0.2mA VoR=5V 
Ro=2K0 = f=30Hz-15KHz 


Ic=0.2mA VoR=5V 
Rg=2K 8 f=#108z-50H2 


RFE GROUP C 
MIN TYP MAX 


BC413 BC414 BC415 BC416 


FLICKER NOISE MEASUREMENT 


mit: ai’ 


ar ' Ad 100 te 10 uite 


TYPICAL CHARACTERISTICS aT Ta=25°C (Pulse Test 


0.C. CURRENT GAIN Vee AND VCE(sat} 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


ce TON 
PTE LT howe 31 TINY 


Cr da TN 


. Vee 
@ Vce-sv 


200 j— 0.4 * 
co | gor TT 
0.2 Ic=20 Ip a 
° TTT CIMT Lt ; el Til 
0.01 0.1 1: 10 106 0.1 1 10 100 


BC413 BC414 BC415 BC416 


TYPICAL CHARACTERISTICS (Ta=26°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 


2 as 


COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 
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COLLECTOR~—BASE CAPACITANCE 
vs COLLECTOR-BASE VOLTAGE 


0 2 4 6 8 10 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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EQUIVALENT NOISE VOLTAGE AT BASE 
vs COLLECTOR CURRENT 
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BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT 
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BC431 BC432 


COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE BC431 (NPN) AND BC432 (PNP) ARE 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS FOR USE IN AF DRIVER AND 
OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 
APPLICATIONS. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Voltage (VpE=0) 


Collector-Emitter Voltege (1p.0) 
Emitter-Base Voltage 
Collector Current = 


Collector Peak Current (t<10mS) 
Total Power Dissipation (@ Tc < 25°) 

(@ Ta <250C) 
Operating Junction & Storage Temperature 
THERMAL RESISTANCE 
Junction to Case 


Junction to Ambient 


Ptot va 


(¢) 
0 50 100 150 200 
T, (°c) 


For p-n-p devices, voltage and current values are negetive 


CASE T0-92F 
CEB 

Vcrs TOV 

Voro 60V 

VEBO 5v 

Ic 0.84 

Icm 1.54 

Ptot 1.4W 
625nW 

Tj, Tstg -55 to 150°C 

Cjc 90°C/w max. 

Oja 2009C/W max. 


on ptt | | | tit 
TTT tH 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Bmitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
BEnitter-Base Breakdown Voltage 


Collector Cutoff Current 


Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 


D.C. Current Gain | 


pe Matched Pair Ratio 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 3C431 
BC432 


BC431 BC432 


Ic=0.1mA Vppe0 
Ic=10mA IB=0 
Ic=0.lmA Ic=0 


Vorg=60V 
Vegg=60¥ Ta=125° 


Yopel¥ 


Vopz1V¥ 


Ic=100aA VcE*1¥ 


Ic=l0mA Vog=5V 


Vcpl0V Ige0 
f=lMHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l% 


Vck(sat) & Yar vs Ic 
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BC440 BC441 BC460 BC461 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


CASE T0-39 
THE BC440, BC441, BC460, BC461 ARE SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR AF DRIVERS AND OUTPUTS, [= 
AS WELL AS FOR SWITCHING APPLICATIONS UP TO 1 
AMPERE. THE BC440, BC441 ARE NPN AND ARE COMPLE- 
MENTARY TO THE PNP BC460, BC461 RESPECTIVELY. : 
va B: 
E 
BC440(NPN)  BC441(NPN 
ABSOLUTE MAXIMUM RATINGS — fo pnp devices, voltage and currem volves are negative. BC460( PNP BC461( PNP 
Collector-Emitter Voltage (RBE< 1009) VCER 50V 15V 
Collector-Emitter Voltage (Ip=0) YCEO 40V 60V 
Emitter-Base Voltage VEBO 5V 5vV 
Collector Current Ic 1A 
Collector Peak Current IcM 2A 
Total Power Dissipation (Tc<250¢, Yop S10V) py, 10W 
(Ta 2500) lw 
Operating Junction & Storage Temperature Ty, Tstg -55 to 200°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
: . BC440 
SYMBOL BC460 
MIN MAX 


Collector-Emitter Breakdown 
Voltage 


Enitter-Base Breakdown Voltage 
Collector Cutoff Current 
Collector Cutoff Current 


Ic#100mA Ip#0 


Ipe0.1lmA Ic=0 
Vep=40v TE=0 


Vcr=50V RBE=100. 
VCE=70V RBE=100: 


Ic=lA Ip=0.1A 


Collector-Mnitter Saturation 
Voltage 


Base-Emitter Saturation Voltage 
D.C. Current Gain 


Tc=lA {B=0.14 
Ic=500mA VCE=4 


Group 4 
Group 5 
Group 6 


Ic=lA YVeu=2v 
IC=50mA VCEs4V 
VCB=10V Ip=0 
f<1MHz 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


BC440 BC441 BC460 BC461 


TYPICAL CHARACTERISTICS 


Ptot vs Ta 


0.8 
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BC527 BC528 
PNP SILICON AF MEDIUM POWER TRANSISTORS 


THE BC527, BC528 ARE PNP SILICON PLANAR CASE TO-92A 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 

APPLICATIONS. THE BC527, BC528 ARE COM- 

PLEMENTARY TO THE NPN TYPE BC537, BC538 


RESPECTIVELY. 
EBC 

ABSOLUTE MAXIMUM RATINGS Be527 «= BC528 
Collector-Base Voltage ~Vopo 60V 80V 
Collector-Emitter Voltage -Vor0 60V 80v 
Euitter-Base Voltage -Vepo 6v 
Collector Current -I¢ 1A 
Collector Peak Current (t< 10mS) -Tem 1.58 
Total Power Dissipation (@ Tc <25°C) Ptot 1.5W 

(@ Ta <250¢) 625aW 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 
THERMAL RESISTANCE 
Janction to Case Ojo 83°C/Ww max. 
Junction to Ambient O50 200°C/w max. 


Hre vs Ig 
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BC527 BC528 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


ee ee 


-Ic=0.laA Ig-0 


Collector-Base Breakdown: 
Voltage 


Collector-Emitter Breakdown 
Vol tage 


-Ic=l0mA IB=0 


; Enitter-Base Breakdown Voltage -Ige0,OlmA Ice-0 


Collector Cutoff Current -Vop=40V. IEz=0 


-Vcp-60¥ Ig-0 


Emitter Cutoff Current “Vep-4V—sdIc#0 


~I¢=500mA -[pe50ms 
-IoelA -Ip~0.1a 


-Ic#150mA -Ip=l 


Collector-Emitter Saturation 
Voltage 


Base-Emitter Saturation Voltage 


D.C. Current Gain ~Ic=100mA -VoE*1V 
Group 6 

Group 10 
Group 16° 


Group 25 


All Groups -Ic=lOma -VoE«l0V 


Current Gain-Bandwidth Product -Ig=50mA -Voe=10V¥ 


-VcB=-10¥ Ig=0 


Collector-Base Capacitance 
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NPN SILICON AF MEDIUM 


200; 
elt TAW25°C: 


BC537 BC538 
POWER TRANSISTORS 


THE BC537, BC538 ARE NPN SILICON PLANAR CASE TO-92A 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 
APPLICATIONS. THE BC537, BC538 ARE COM- 
PLEMENTARY TO THE PNP TYPE BC527, 3BC528 
RESPECTIVELY. ; 
EBC 

ABSOLUTE MAXIMUM RATINGS BC537 = BC538 
Collector-Base Voltage VoRno 60V 80V 
Collector-Enitter Voltage Vcro 60V¥ 80V 
Enitter-Base Voltage VEBO 6V 
Collector Current Ic 1A 
Collector Peak Current. (¢ <10asS) Icm 1.548 
Total Power Dissipation (@ Tc < 25°C) Prot 1.5W 

(@ Ta 25°C). 625mW 
Operating Junction & Storage Temperature Tj, Tatg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case P40 83°C/w max. 
Junction to Ambient Oja 200°C/w max. 

frp vs I¢ 


Pulse Test 
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BC537 BC538 


ECTRICAL CEARACTERISTICS (Ta=25°C unless otherwise me 


ee 


Sollector-Base Breakdown Ic=0.1mA Ip=0 
Voltage 


Collector-Emitter Breakdown : Ic=l0mA = IB=0 
Vol tage 


Emitter-Base Breakdown Voltage] BVERo Ig-0.0lmA Ic=0 


COllector Cutoff Current Vop=40V  Ipn0 
Vop=60V Ig=0 


Emitter Cutoff Current Vepr4¥ Ic=0 


Collector-Emitter Saturation 5 Tce=500mA Ip=50mA 
Voltage Ic=lA IBpeO.1A 


Base-Emitter Saturation ° I¢=150mA Ip=15mA 
Voltage 


D.C. Current Gain Ic=100mA Vep=1¥ 
Group 6 
Group 10 
Group 16 
Group 25 


All Groups Ig=10mA 
I¢=150mA 
Ic=500mA 
Ic=laA 


Current Gain-Bandwidth Product Ic=50mA Vog=l0V 


Collector-Base Capacitance Vepsl0V Ip=0 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Vcr(sat) & VBE(sat) vs - fp vs Ic 
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BC546 through BC550 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 


THE BC546 THROUGH BC550 ARE NPN SILICON PLANAR CASE TO-92F 
EPITAXIAL TRANSISTORS FOR USE IN AF SMALL SIGNAL 

AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 

THEY ARE COMPLEMENTARY TO BC556 THROUCH BC560. 


THE BC549, BC550 ARE CHARACTERIZED BY LOW NOISE 


FIGURE. ; 
CEB 

ABSOLUTE MAXIMUM RATINGS BC546 BC547 BC548 BC549 BC550 
Collector-Base Voltage VoBo 80V. 50V 30V 30¥ = 50¥ 
Collector-Emitter Voltage (VaE=0) Vcrs 80V 50V 30V 30V 50V 
Collector-Enitter Voltage (Ip=0) Vcro 65V 45V 30V 30V 45V 
Emitter-Base Voltage VEBO 6v 6V 5V 5v 5V 
Collector Current Ic 100mA 
Collector Peak Current Icom . 200mA 
Total Power Dissipation (TA<259C) Ptot — 500mw 

' derate 4nw/oc above 250C 
Operating Junction & Storage Temperature Tj. Tatg -55 to 150°¢ 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted )* 


Ic=lOpA Ip=0 


s4d<4<4 < 


Collector-Emitter Breakdown Voltage Ic=10pA VEE =0 
, BC546 


BC547 
BC548 
BC549 
BC550 


s4a44<4 


Collector-Emitter Breakdown Voltage Ic=2ma(Pulsed) 
BC546 TB=0 
BC547 
BC548 
BC549 
BC550 


sda 


BC546 through BC550 


Emitter-Base Breakdown Voltage 
BC546 , 54 


RaQ. Sm 
Ic=100mA Ip=5ma(Pulsed) 


Ic=10mA, Ip=value at 
which Ic=llmA Vop-lV 


1 4 


4 ‘ 
MESS VoE=5V 
1.2 4p | RG=2KN f=30Hz-15kHz 
1.2 3 [ap | 
Ic=0.2mA VoE=5V 
0.135 pv Rga2KQ f=-10Hz-50Hz 


FLICKER NOISE MEASUREMENT 


Feedback (Vy = cone) 


BC546 through BC550 


D.C. CURRENT GAIN (HFE) AT VoR=5V  TA=250C 


3BC548 
tong 30550 eis: BO550 
BPE GROUP A HFE GROUP B BFE GROUP C 
MIN TYP MAX MIN TYP MAX MIN TYP an 


ae eo 


h - PARAMETERS AT IC=2mA VeEs5V felkHz %a=25°C 
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TYPICAL CHARACTERISTICS AT Ta=25°C (Pulse Test 


D.C. CURRENT GAIN Vee AND VcE(sat) 
vs Tn aT vs COLLECTOR CURRENT 


0.01 8 8=— Ot 1 10 100 


BC546 through BC550 


TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 


COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 


EQUIVALENT NOISE VOLTAGE AT BASE 
hat cea dl TT 


f=10—50Hz 


ae ri Mill 
er tt 
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PTT 
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. 100 


CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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h—PARAMETERS (NORMALIZED) 
vS COLLECTOR CURRENT — 
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BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT 
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BC556 ‘through BC560 
PNP SILICON AF SMALL SIGNAL TRANSISTORS 


HE BC556 THROUGH BC560 ARE PNP SILICON PLANAR CASE T0-92F 
EPITAXIAL TRANSISTORS FOR USE IN AF SMALL SIGNAL 

AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 

THEY ARE COMPLEMENTARY TO BC546 THROUGH BC550. 

THE BC559, BC560 ARE CHARACTERIZED BY LOW NOISE 

FIGURE. Crp 

ABSOLUTE MAXIMUM RATINGS BC556 BC597 BC558 BC559 BC560 
Collector-Base Voltage -VCBO 80V 50V 30V 30V 50V 
Collector-Emitter Voltage (Vpg=0) -VCES 80V 50V 30V 30V 50V 
Collector-Enitter Voltage (Ip=0) -VCEO 65V 45V 30V 30V 45V 
Enitter-Base Voltage -VEpo 5v 

Collector Current -Ic¢ 2100mA 

Collector Peak Current ~ICM 200mA 

Total Power Dissipation (TaA<25°C) Prot 500mW 


derate 4mW/0C above 25°C 
Operating Junction & Storage T perature Tj, Tatg -55 to 1500¢ 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


a ee 


Collector-Base Breakdown Voltage 
BC556 
BC557 
“BC558 
BC559 
BC560 
Collector-Emitter Breakdown Voltage 
BC556 
BC557 
BC558 
BC559 
BC560 


Collector-Emitter Breakdown Voltage 


d4daqaq 


~Ig=l0pa VpE-0 


d4qqq 


~Ic¢=2mA( Pulsed) 
Ip=0 


d4qq< 


BCS56 through BC560 


D.C. CURRENT GAIN (HFS) aT -VoE=5V TA=25°C 


30335? BC557 roe BC557 Boo? BC557 
@ ~I¢ 20559, BC560 BC560 


h - PARAMETERS AT -Ic=2mA -Vor=5V felKHz Ta=25°C 


Input Impedance SS 
fusions fer pass pepe 
Small Signal Current Gain|hte | 75 110 150 | 125 190 260 | 240 330 500] 450 580 900] | 
Output Admittance bee_[ se J |__| be 


IS 


TYPICAL CHARACTERISTICS AT TA=250C (Pulse Test, 


D.C. CURRENT GAIN Vee AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
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BC556 through BC560 


PARAMETER SYMBOL MIN TYP MAX 
Emitter-Base Breakdown Voltage 5 


Collector Cutoff Current 
Collector-Enitter Saturation Voltage -Vcr(sat) 0.1 0.3] V -IcelOmA -Ip=0.5mA 
-Ic=100mA ~Ip=5mA( Pulsed 


-Ic=10mA, Ip=value at 
which -Ic=#llma -VcE=1V 


-Ic=l0mA -Ip=0.5mA 
~Ic-100mA -Ip=5ma( Pulsed 


~Ice2mA  ~Vop=5V 


| v_| 
Ee 
cn 
|v 
Lv -Ic=l0mA -VcE=5V 
ie 
a 


TEST;CONDITIONS 


Collector-Enitter Khee Voltage -VoEX 0.3 0.6 


Base-Emitter Saturation Voltage -VBE(sat) 


Base-Emitter Voltage ~VBE 0.6 0.65 0.75 
0.7 0.82 
Current Gain-Bandwidth Product 
2 
1.2 


-Ic¢=0.2mA -VCE=5V 
Rg=2Ko f=lkHz 
4f=200Hz 


Collector-Base Capacitance | cob 
10 
° 4 
a era 


-I¢=0.2ma -VoE=5V 
RG=2KQ f=30H2z~15KHz 


Flicker Noise Voltage Referred to 
Base BC559,560 only 


-Ic=#0.2mA 
Rg=2Ka 


-VoE=5V 
f£f=10-50Hz 


FLICKER NOISE MEASUREMENT 


i. 7 

i ec OL 
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BC556 through BC560 


TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 


COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 


_ OP 
a SS Se SD 


0 40 80 120 160 


EQUIVALENT NOISE VOLTAGE AT BASE 
vs COLLECTOR CURRENT 


LAL Vc_en=5V 
Alli 


f=10—50Hz 


CURRENT GAIN — BANOWIDTH PRODUCT 
vs COLLECTOR CURRENT 


0.1 100 
"Lie (mA) 


100 


h—-PARAMETERS (NORMALIZED) 
VS COLLECTOR CURRENT 
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BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT 
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BC727 BC728 


PNP SILICON AF MEDIUM POWER TRANSISTORS 


THE BC727, BC728 ARE PNP SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 


AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 


APPLICATIONS. THE BC7T27, BC728 ARE COM- 
COMPLEMENTARY TO THE NPN TYPE BC737, BC738 
RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Peak Current (t<10mS) 
Total Power Dissipation (@ Tc < 25°C) 
(@ 1, £25°C) 
Operating Junction & Stoarage Temperature 


THERMAL RESISTANCE 


Junction to Case 


Junction to Ambient 


Ta (°¢) 


CASE T0-92A 
EBC 
BC727, = BC728 
-VoRo 50V 30V 
-Yoro 40V 259 
~TEBO 5V 
-Ic 1. 5A 
-Icm 2e SA 
Prot 1. Sw 
625mW 
Ty Tstg ~55 to 150°¢ 
Qjc 83°C/W max. 
ja 200°C/W max. 
250 Ere ve I 
RT II 
veo Ll 


eae N 
al NS, ah 


rat 


UM TTT tN 
PE TT TT 
TT 
Tae2see UU LT 
Pulse Test | [TUM TTT 


1 10 100 1000 


BC727 BC728 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Collector-Base Breakdown Voltage -Ic=0.1mA Ige0 


Collector-Enitter Breakdown * -Ic=lQnA 8 =6Ip=0 
Voltage : 


Emitter-Base Breakdown Voltage ~-Ige0.lmA Ic=0 


Collector Cutoff Current -Vop=40V Ipe0 
<Vop~25V Ig 


Emitter Cutoff Current -Vep-4¥ 0 Ic=0 


Collector-Emitter Saturation -Voru(sat)* e -Ig=500mA -Ip=90m 
Voltage 


Base-Emitter Saturation Voltage -V +)* -I¢=500mA -IB=50mAl 
BE(sat) -IcelA -Ipe0.14 


D.C. Current Gain . -Ig+100mA -Voge1¥ 
Group 10 
Group 16 


Group 25 
Group 40 


All Groups ~-Ic=500mA -Vcor=l1V 
-IcelA = -VeE=1V 


Current Gain-Bandwidth Product Hy -Ic=50mA -Voe=-l0V 


Ollector-Base Capacitance -VcB=10V Ig=0 
f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cyole=1% 


“Vex(sat) & VBE(sat) vs 70 950 fp vs Ic 
ane TOM a=25%e 
voof ULIMIT Yesen0. 
Hie 


0. Ce 
PT gall 
escent | TTT 
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BC737 BC738 
NPN SILICON AF MEDIUM POWER TRANSISTORS 


THE BC737, BC738 ARE NPN SILICON PLANAR CASE T0-92A 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 

APPLICATIONS. THE BC737, BC738 ARE COM- 

PLEMENTARY TO THE PHP TYPE BC727, BC726 


RESPECTIVELY. 
EBC 

ABSOLUTE MAXIMUM RATINGS BCTST =BCT38 
Collector-Base Voltage VoRO 50V 30V 
Collector-Emitter Voltage Vcro 40V 25v 
Emitter-Base Voltage VERO 5v 
Collector Current Ico 1.54 
Collector Peak Current (t <10mS) ; Tom 205A 
Total Power Dissipation (@ T¢<25°C) Ptot 1.5W 

(@ T) <25°C) 625mW 
Operating Junction & Storage Temperature Tj» Tete -55 to 1500¢C 
THERMAL RESISTANCE 
Junction to Case Ojo 83°C/W max. 
Junction to Ambient Ojn 200°C/W max. 


LL peer | NY 
a Poe TT TNT \ 


1 
Ma niill 


50 100 150 200 1 10 100 1000 
T, (°C) Tc (ma) 


BC737 BC738 


ELECTRICAL CEARACTERISTICS (TA=25°C unless otherwise noted 


ee fo | a a Pro 


Ige0.1mA Ipg=0 


Collector-Base Breakdown Voltage BYoRo 


Collector-Emitter Breakdown 
Voltage 


Ic=l0Oma Ip=0 


Enitter-Base Breakdown Voltage Ig-0.lmA Ic=0 


Collector Cutoff Current Vop=40¥ Ips=0. 


Vopn25V Ipe0 


Emitter Cutoff Current VeB=4V Ic=0 


Collector-Emitter Saturation 
Voltage 


Vor(sat)* Tce=500mA Ip=50m 


Ic=500mA I'p=50m 
Ic=lA Ip=0.1A 


Base-Emitter Saturation Voltage VEE(sat)* 


D.C. Current Gain Ic=100mA VcE#1V 
Group 10 
Group 16 
Group 25 
Group 40 


All Groups 


Ic=500mA VcE=1V 
a et 


Current Gain-Bandwidth Product 


Ig=50mA VcE=1OV 


Collector-Base Capacitance Yop=10V Ig=0 


f=lMHz 


— Vox(sat) & YBE(sat) vs uy se fr ve Ig 

0 HH at a anim 

0 oT ra Ha 
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BD220 BD221 BD222 


NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 


THE BD 220, BD 221 AND BD 222 ARE NPN 
SILICON SINGLE DIFFUSED MESA POWER 
TRANSISTORS DESIGNED FOR LOW SPEED 


SWITCHING AND AUDIO AMPLIFIER APPLICATIONS. 
THEY PEATURE LARGE SAFE OPERATING AREA. 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage 

Collector-Emitter Voltage 

Emitter-—Base Voltage 

Cellector Current 

Base Current 

Total Power Bissipation @ Tc<25°C 
@ T,a<25° 

Junction Temperature 

Storage Temperature Range 

THERMAL RESISTANCE 

Junction to Case 

Junction to Ambient 


BD 220 BD 221 BD 222 
Vopo 80V 60V 80v 
Vero 70V 40V 60V 
“eBo 7 5V 5V 
Io ia 
I, ee 
Prot 36W 
1,8 
™ 150°C 
Tete =-55 to +150°C 
Sie 3e5°C/w max. 
%ia 70°C/w max. 
TT 
soo HU TT ase a 
a | 
gg 100 NTT 
80 
60 a Party 


Zatll| Mass 
adit mis Can 
LLUU CUT AST 


* Tota)” 


BD220 BD221 BD222 


ELECTRICAL CHARACTERISTICS ( Tam25°c unless otherise noted) 


ollector—Emitter Breakdown Voltage 
BD 220 
BD 221 
BD 222 


I,20. 1A Viepel o5V 


Vog@30V RB, =100.2 
Vopto0V Ryp@1008. 
Tc=150°C 


BE << 


Vog?65V VEB=1.5V 
Vog=35V VEBe1.5V 


Voe=65V VzB=1.5V 
Voe=35V VeB~1.5V 
Tc=150°C 


BE SE 


Emitter Cutoff Current BD 220 


VEB=7¥ —- Ic=0 
BD 221/222 


VeB=5v  —- I¢=0 


Base-Enitter Voltage BD 220 
BD 221 
BD 222 


Ic= 1A VeRp=4V 
Tc=1.5A 9 Vcg=4V 


q<< BB 


Collector-Enitter Saturation Voltage 
BD 220 


Ic=0.5A Ipe0.05A 
Ice 1A IpzO.1l A 


D.C. Current Gain BD 220 Ic=0.5A VcoR=4V 
BD 221 Ic= 1A VcR=4V 
BD 222 Ic=1.5A Vopeav 


BD 221 
BD 222 


<q<4< 


Current Gain-Bandwidth product Ic=0.2A VoReh¥ 


* Pulse Test : Pulae Width=0.3mS, Duty Cyclee1% 


12.77MA 


BD239 BD239A BD239B 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE BD 239, BD 239A AND BD 239B ARE NPN CASE TO-2208 
SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING, DRIVER AND OUPPUT 

STAGES IN AUDIO AMPLIFIES, THE BD 239, 

BD 239A AND BD 239B ARE COMPLEMENTARY TO 

BD 240, BD 240A AND BD 240B RESPECTIVELY. 


B BCE 

ABSOLUTE MAXIMUM RATINGS BD 239 BD 239 BD 2398 
Collector—Emitter Voltage 

with R,p=1002 Yorn 55V 70V 90V 

with base open Voro A5y 60v 80V 
Emitter-Base Voltage Vipo 5V 
Collector Current % Tg 2A 
Base Current I 1A 
Total Power Dissipation  (1,<25°C) Pe 30w 
Junction Temperature i j 150°C 
Storage Temperature Range Tstg 55 to +150°C 
THERMAL RESISTANCE 
Junction to Case ®;, 4.17°C/w max. 


SAFE OPERATING AREA (D.C. ) 


BD239 BD239A BD239B 


with base open 


Collector Cutoff Current 
BD 239, 
BD 


Collector Cutoff Current 


Emitter Cutoff Current 
Collector-Enitter Saturation Voltage 
Base-Enitter Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


CE( sat) 


et,=t01, {ILI 
eet | || 


| 10 
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BD239C through BD242C 
COMPLEMENTARY 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS 


THE BD239C THROUGH BD242C ARE COMPLEMENTARY Raed TOTeeO8 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS. 
THEY FEATURE 1OOV MINIMUM COLLECTOR TO EMITTER 
BREAKDOWN VOLTAGE. THE BD239C, BD241C ARE NPN. 
THE BD240C, BD242C ARE PNP. 
BCE 
BD239C(NPN) 3BD241C(NPN 

ABSOLUTE MAXIMUM RATINGS rec pepseices vottege md curem vin wens. °  BD240C(PNP)  BD242C(PNP 
Collector-Emitter Voltage (RBE=100N) VorR 115V 115V 
Collector-Emitter Voltage (Ip=0) Vor 100V 100V 
Enitter-Base Voltage VEBO 5V 5V 
Collector Current Ie 2a 3A 
Total Power Dissipation (Te<25°c) Prot 30W 40w 

(Ta< 250°C) 2W 2W 
Operating Junction & Storage Temperature Ty. Tete -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case jc 4.17°C/W max. 3.12°C/W max. 
Junction to Ambiont Oja 62.5°C/W max. 62.5°C/W max. 


SAFE OPERATING AREA (D.C.) 
0 


ee ee es 
eo re tt 
Rell 
Bp24ic, Bo242ec TT 
TN ETT 


BD2359C, BD24 
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TT 
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BD239C through BD242C 


BD241¢ 
ae ane TEST CONDTIONS 


Collector-Bnitter Breakdown Ice30mA RpE=1002 
| Voltage 


Collector-Enitter Breakdown Ic=30mA Ip=0 
Voltage - 


Collector Cutoff Current . ° Vog=60V Ip=0 


Collector Cutoff Current e ° VcrE=l100V VpE=0 


Emitter Cutoff Current Vep=5V Ic=#0 


Collector-Enitter Saturation . Ic“#lA Ip=0.2a 
Voltage ° Ic=3A Ip=0.6A 


Base-Emitter Voltage . Ic=lA VcE=4V 
To=3A VoE=4V 
D.C. Current Gain Ic=#0.2A 
Ig=la 
Ic=34 = Vog=4V 
Small Signal Current Gain To=0.5A Vcogel0V 
f=lkHz 


I¢-0.2A VoR=10V 
I¢=0.54 Vcp=l0V 


hee (Hl “TIO 
wr : «ml 
“ill i Z| 


VOLT 
° 


SAT 
stat 4 . iii 


EEN 


; eal Tall 
“Lesage Tl 
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THE BD 240, BD 240A AND BD 240B ARE PNP 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. ‘THE BD 240, 
BD 240A AND BD 240B ARE COMPLEMENTARY TO 
BD 239, BD 239A AND BD 2393 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Emitter Voltage 
with Rag-100.0 
with base open 


Emitter-Base Voltage 

Collector Current 

Base Current 

Total Power Dissipation (Tc < 25°C) 
Junction Temperature 

Storage Temperature Range 


THERMAL RESISTANCE 


Junction to Case 


ar 
oo LS 
fof 
am 
10 
5 100 “200 
(°c) 


BD240 BD240A BD240B 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


CASE 10-2208 
e 


int 


BCE 


BD 240 BD 240A BD 2408 


-VcER 55V 
~VCEO 45V 


7OV 90V 
60V 80V 


5V 


150°¢ 
-55 to +150° 


4.179C/w max. 


SAFE OPERATING AREA (D.C.) 


16 


rr 


cH Hi 
Hie 


BD240 BD240A BD240B 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Enitter Breakdown Voltage 
With external base-emitter resistance 
240 


With base open 


q<4q <d< 


Collector Cutoff Current 
BD 240, 


Collector Cutoff Current 


Baitter Cutoff Current 
Collector-Enitter Saturation Voltage -Ic=lA -Ip20.2a 
-Ig=lA -Voeg=4V 


D.C. Current Gain ~Ip=0.2A -VoEm*V 
-IctlA = -Vegr4¥ 


<< —B BEE BP 


Base-—Enitter Voltage 


Current Gain-Bandwidth Product Ic=0.2A -Vop=l0V 
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| a all iat i 
i | milli 
e a Bill 
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| BD241 BD241A BD241B 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


CASE T0-2208 
THE BD 241, BD 241A AND BD 2418 ARE NPN 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. HE BD 241, 
BD 241A AND BD 241B ARE COMPLEMENTARY TO 
BD 242, BD 242A AND BD 242B RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS BD241 BD241A BD241B 


Collector-Emitter Vol tage (RBE=100n) VCER 55V 70V 90V 
Collector-Emitter Voltage(Ip.0) Voro 45¥. 60V 80V 
Emitter-Base Voltage Vpo 5v 
Collector Current Ic 3A 
Base Current Ig la 
Total Power Dissipation @ Tc <25°C Ptot 40wW 

@ TaK< 25°C 2w 
Junction and Storage Temperature Tj, Tate -55 to +150° 


THERMAL RESISTANCE 
Junction to Case je 3.12°c/w = max 
Junction to Ambient Osa 62.5°C/w Ss max 


SAFE OPERATING AREA (1).C.) 


HH 
i 
Nl 


BD241 BD241A BD241B 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


Psvmpon | iN max Joris] Ta5" conrnIONS _ | 


Collector-Emitter Breakdown Voltage * Ic=30mA Ip=0 
BD241 
BD241A 
BD241B 


dada4< 


Collector Cutoff Current 
BD241, BD241A 
BD241B 


Vog=30V 
Vcr=60V 


Collector Cutoff Current 8D241 
BD241A 
BD241B 


Vor=45V 
VcE=60V 
VoEr=80V 


BEE GS 


Emitter Cutoff Current Vep=5V Ic=0 


Base-Emitter Voltage Ic=3A VoE=4V 


Ic=3A Ip=0.6A 


<< B 


Collector-Emitter Saturation Voltage 


D.C. Current Gain Ic=lA Vop=4V 
Ic=34 Vopz4¥ 


Small Signal Current Gain Ic=0.5A Vcg-l0V 
f=lkHz 


Current Gain-Bandwidth Product Ic=0.5A Vogel0V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=«1% 


; Aye wonmaLizen Y® 1c : ania nc ve I, 
eT TH an 
OTE I Tl | 
: eT be maim wr 
Bac LIN a oat LH aN 


i Ti 

: ui an 
ase Za 
Sexes HH TTI 


0 
0,01 ~- 1 10 0. 01 “O01 i 10 


a a 
| UE NL 


12.77.8700E 


BD242 BD242A BD242B 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE BD 242, BD 242A AND BD 2428 ARE PNP CASE TO-220B 
SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 

SATAGES IN AUDIO AMPLIFIERS. ‘THE BD 242, 

BD 242A AND BD 242B ARE COMPLEMENTARY TO 

BD 241, BD 241A AND BD 2418 RESPECTIVELY. 


BCE 

ABSOLUTE MAXIMUM RATINGS BD242 BD242A BD242B 
Collector-Enitter Voltage (RBE=100n) -VCER 55V TOV 90V 
Collector-Emitter Voltage (Tz=0) ~VoRO 45¥.-«60¥ 80V 
Emitter-Base Voltage ~VERO 5v 
Collector Current -I¢ 3A 
Base Current -Izp 1A 
Total Power Dissipation @ Tc <25°C Ptot 40W 

@ M1 < 25°C QW 
Junction and Storage Temperature Tj, Tstg -55 to +150°C 
THERMAL RESISTANCE 
Junction to Case Ojc 3.120C/w max. 
Junction to Ambient . Oja 62.5°C/w max. 


SAFE OPERATING ARFA (1).C.) 
0 3 


ANTI 


= 
BDeAR: reo 


BD242 BD242A BD242B 


ELECTRICAL CHARACTERISTICS (Tan25% unless otherwise noted) 


Soc 


Collector-Emitter Breakdown Voltage FLVcEO* 
BD242 
BD242A 

. BD242B 


Collector Cutoff Current 
BD242, BD242A 
BD242B 


-VoR=30V Ips0 
-Vor=60V 


-Vonn4 5vV 
-Vog=60V 
-Vor=80V 


Collector Cutoff Current BD242 
BD242A 


BD242B 


B BEE 5B 


-Vepe5V Ic=0 


Emitter Cutoff Current 


< 


-I¢=3A -VcE=4V 


Base-Emitter Voltage 


< 


Collector-Enitter Saturation Voltage -Ig=3A -Ip=0.6A 


-Ic=1A -Vor=4V 
-Ic=3A -Vog=4¥ 


D.C. Current Gain 


~I¢=0.5A -Vap=l0V 
f=1kHz 


Small Signal Current Gain 


~Ig=0.5A -Vog=10V 


Current Gain-Bandwidth Product 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%, 


vs I, 


Abe NORMALIZED Vou(sat) & “BE V8 Ic 
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BD533 BD535 BD537 


NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE ED 533, BD 535 AND BD 537 ARE NPM 
CON EPITAXIAL BASE POWER TRANSISTORS 
OUTPUT 


BD 534, BD 536 AND BD 536 RESPECTIVELY. 


ABSOLUTE RATINGS 
Collector-Base Voltage 


‘ Collector-Emitter Voltage 


Bnitter-Base Voltage 

Collector Current 

Collector Peak Current (t ¢10mS) 
Base Current 

Total Power Dissipation @ Tc<25° 
Junction Temperature 

Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 
Junction to Ambient 


— — = sss ee ees 
A GE an memes 
See CE CUR EES WE eS 
corn man Ve 
[| 


1GHh 


CASE TO0-220B_ - 


1A 
50W 
150°C 
-55 to +150°C 


2.5°C/W = max. 
70°c/w = max. 
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= 
— 
| {\ 
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Ln" 
== 


A | HN 


sulas Test | ; 
0.2% "cRE=2v i 
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BD533 BD535 BD537 


ELECTRICAL CHARACTERISTICS a unless otherwise noted) 


a 


Collector-Base Breakdown Voltage Ic=0.lmA Ig-0 
BD 533 
BD 535 
BD 537 


Collector-Emitter Breakdown voutage Ic=100mA = Ip=0 
BD 


BD 535 
BD 537 


Enitter-Base Breakdown Voltage Ig=0.lmaA Ic=0 
BD 533, BD 535, BD 537 


Collector Cutoff Current 


BD 533 Vop=45V 
BD 535 Vcp=60¥ 
BD 537 Vop=80V 


Collector Cutoff Current Vor=45V 
BD 533, BD 535, BD 537 


Emitter Cutoff Current Vep=5V Ic=0 


Collector-Emitter Saturation Voltage : Iq=2A Ipe0.2a 
Ic=6A Ip=0.6A 


Base-Emitter Voltage Tc#2A Vop=2¥ 


D.C. Current Gain 


BD 533 Tpel0mA Yog=5V 
BD 535 
BR 537 


BD 533 : Ic=2A VcCE=2V 
BD 535 

BD 537 

All types Ic=500mA  Vog=21 


Current Gain-Bandwiftth Product Ic=250mA Vcg=1V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


12.77 -8500E 


BD534 BD536 BD538 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


CASE 10-2208 
THE BD 534, BD 536 AND BD 538 ARE PNP 
SILICON EPITAXIAL BASE POWER TRANSISTORS QO 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE BD 534, 
BD 536 AND BD 536 ARE COMPLEMENTARY 0 
BD 533, BD 535 AMD BD 537 RESPECTIVELY. 


BCE 
ABSOLUTE MAXIMUM RATINGS BD 534 BD 536 BD 558 
Collector-Base Voltage -VCBO 45v 60V 80V 
Collector-Emitter Voltage -VeEO 45¥.—s«60¥ 80v 
Emitter-Base Voltage -VEBO 5v 
Collector Current -I¢ 4a 
Collector Peak Current (t <10mS) -Iom 8A 
Base Current -Ip 1A 
Total Power Dissipation @ Tc<25°c Ptot 50W 
Junction Temperature v, 150°C 
Storage Temperature Range Tatg -55 to +150°C 
THERMAL RESISTANCE 
Junction to Case Ojo 2.5°C/W = max. 
Junction to Ambient Oja 70°C/w Ss max. 
ee = TH CEO 
1e 
a, SUA RIn 
a =- Saati Bill 
3 I AVI 2° TTT Cl 
7 ESSER ee 
0.5 fet mss UNIT aan a a 
Lt LIT apse. inh : | | Bil Ul 
ous} LLL 0 1) 
3 10 30 100 0.01 0.1 1 10 
~Yor(v) “I 


BD534 BD536 BD538 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Psemot | MIN trP_wak | Unie | _Tesn COMTTIONS 


-Ic=0.1mA Igs0 


Collector-Base Breakdown Voltage 
BD 534 
BD 536 
BD 538 


Collector-Enitter Breakdown Voltage 
BD 534 

BD 536 
BD 538 


-Ic¢=100mA Ip=0 


-Ipe0.lmA Ic=0 


Emitter-Base Breakdown Voltage 
BD 534, BD 536, BD 538 


Collector Cutoff Current 


BD 534 -VoB=45V Ip=0 
BD 536 -Vcp=60V Ig=0 
BD 538 -Vop-80¥ Ig=0 


Collector Cutoff Current 


BD 534 ~VoE=45V 
BD 536 


BD 538 


Vpg20 


Emitter Cutoff Current -VeB=5V Ic=0 


Collector-Emitter Saturation Voltage -Ic#2A 


-Ic=6a 


-Ip=0.2A 
-IBp=0 ° 6A 


-Vou(sat)|* ee 0.8 


Base-Emitter Voltage -Ic=2A -Vop=2V 


D.C. Current Gain BD 534 
BD 536 


BD 538 


-Ic=10mA -VoR=5V 


BD 534 “Ic=2k -VoR=2V 
BD 536 


BD 538 
All types 


-Ic=500mA -VcoR=2V 


~Tc=250mA -VopelV¥ 


Current Gain-Bandwidth Product 


* Pulse Test : Pulse Widthe0.3mS, Duty Cycle=1% 


12.77.0850E 


BD633 through BD638 


COMPLEMENTARY 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS 


THE BD633 THROUGH BD638 ARE SILICON. EPITAXIAL SAE eee 
BASE POWER TRANSISTORS DESIGNED FOR SWITCHING, 
DRIVER AND OUTPUT STAGES IN AUDIO AMPLIFIERS. 
THE BD633, BD635, BD637 ARE NPN AND ARE COM- 
PLEMENTARY TO THE PNP TYPE BD634, BD636, BD636. 
BCE 
BD633(NPN) BD635(NPN) BD637(NPN 

ABSOLUTE MAXIMUM RATINGS Fo pnp devices, votage and current weve are native BD634( PNP SDSSeLPEPS eet ee 
Collector-Base Voltage VCBO 45V 60v 100V 
Collector-Enitter Voltage YCEO 45V 60V 80V 
Emitter-Base Voltage VEBO 5V 5v 5v 
Collector Current Ic 2A 2A 2A 
Collector Peak Current ICM 5A 5A 5A 
Total Power Dissipation (Tc <25°C) Ptot 30W 

(Ta $25°C) 2W 
Operating Junction & Storage Temperature 1, Tstg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case jc 4.17°C/w max. 
Junction to Ambient Oja 62.5°C/wW max 


BD633, 634—qig 
BD635, 636 
BD637, 638 


Vor (v) 


BD633 through BD638 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) ( 


Collector-Base Breakdown Voltage. 
BD633, 634 


BD635, 636 
BD637, 638 


Collector-Bmitter Breakdown Voltage Ic~30mA Ipe0 
BD633, 634 
BD635, 636 
BD637, 638 


Emitter-Base Breakdown Voltage 


+ <d<4< 


Igelma Ic=0 


Collector Cutoff Current 
BD633, 634 
BD635, 636 
BD637, 638 


Vor=45V a4 
VoR=50V 
Vop=L00V uo 


Collector-Bnitter Saturation Voltage| VcE(sat)#* IcelA Ipe0.1la 


<3 SEE 


Base-Emitter Vol tage Var * Ic=TaA Vog=2V 


D.C. Current Gain Bre * Ie=25mA Voge2V 
Ice#lA VcoE=2V 


Current Gain-Bandwidth Product Ic-0.2A Vcg=l0V 
* Pulse Test : Pulse Widthe0.3mS, Duty Cycle=l% 


D.C. CURRENT GAIN Vee AND Vcc (sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


CTH LA 
oe TE TTA 
ate ail 


0.8 
Lt 


0.6 


TE cee 


ill 
j 
Cnt ct 
0.2 VcE (sat) © Ic= 10lg ae Ht 
0 alll ! Pulse teat 
0.01 0.1 10 
Iota) 


2.78.8700E.0870E 


BF158 BF159 BF160 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE BF158, BF159, BF160 ARE NPN SILICON CASE 70-108 
PLANAR EPITAXIAL TRANSISTORS FOR BF 
SMALL SIGNAL APPLICATIONS SUCH AS HP-IF 
AMPLIFTERS IN FM RECEIVERS AND THIRD 
VIDRO IF AMPLIFTERS IN TV RECEIVERS. 
BE 


Cc. 
ABSOLUTE MAXIMUM RATINGS BF158 BFI5S9 BF 160 
 Collector-Base Voltage VcBO 30V 40V 30V 
Collector-Emitter Voltage VCEO 1W 20V 14 
Enitter-Base Voltage VEBO ww Psi a 
Collector Current Ic 50mA 
Total Power Dissipation (Ta< 25°C) Prot 200m¥ 


derate 2u¥/*C above 25°C 
Operating Junction & Storage Temperature Tj, Tatg -55 to 125°C 


EIACTRICAL CHARACTERISTICS (Taco5°C unless otherwise noted 


srmpot_ | um rrp wx! unre | rest cowrerais 
BVCB 


Collector-Base Breakdown Voltage 0 Ic=0.leA IEcO 
BF158, BF160 
BF159 


Collector Cutoff Current 
All types 


Collector-Enitter Saturation Voltage 
All types 


D.C. Current Gain 5F158, BF159 Beg 20 70 
BF160 20 70 


Current Gain-Bandwidth Product 
BF158, BF159 
BF160 


Feedback Capacitance BF158, HF159 pF 
BF160 iF 
Power Gain BF158, BF159 Gpe 22 26 dB 
BF160 28 «32 aB 


Output Conductance BF158 only 


Noise Figure All types 


Vcp=15V Ipe0 
Vob=15V Ipe0 


Ice4mA VCREe1OV 
IcedmA VCE#10V 


Ic=6mA VcoR=10V f<1MHz 
Ic=3mA VCBe10V cist 
IcmSmA VCE=10V f=40MHz 
ICedmA VeRc8V¥ f=10. TMi 


TYPICAL CHARACTERISTIC 
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BF254 BF255 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE BF254, BF255 ARE NPN SILICON PLANAR CASE T0-92E 
EPITAXIAL TRANSISTORS. THE BF254 IS 

INTENDED FOR USE IN AM/FM IF AMPLIFIERS 

AND FOR INPUT STAGES IN THE SHORT, 

MEDIUM ABD LONG WAVE BANDS. THE BF255 

IS INTENDED FOR USE IN PRE-STAGES AND 

CONVERTER STAGES IN THE VHF BAND. 


CBE 
ABSOLUTE MAXIMUM RATINGS BF254 «= BF255. 
Collector-Base Voltage VosBo 30V 30V 
Collector-Emitter Voltage VCEO 20V 20V 
Emitter-Base Voltage VEBO 5V 5v 
Collector Current Ic 30mA 
Total Power Dissipation (Ta €25°C) Ptot 300mW 

derate 3mW/°C above 25°% 
Operating Junction & Storage Temperature Tj, Tate -55 to 125°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 
[__ruwer __| rt Pe a | ION 

Emitter-Base Breakdown Voltage] BVgpO TE=10nA Ic=0 
Collector Cutoff Current Vop230¥ Ip=0 
Collector Cutoff Current Vcog=20¥ Ip=0 


Collector-Enitter Saturation Ic=10mA IB=1lmA 
Voltage 


Base-Bnitter Voltage 
D.C. Current Gain 
Current Gain-Bandwidth Product 
Feedback Time Constant 


Ic#lma 
Ic=lma 
Ic=lmA Vcg=10V 
IcelmA VCE=5V 

f£=31.8MHz 


Ic=lmA VcE=l0V 
f=450KHz 


Ic=lmA VCE=l0V 
RG=1008. f=1L00MHz 


VcE=10¥ 
Vog=10¥ 


0.67 0.74 
67 115 220 
"260 
25 40 


Feedback Capacitance 


Noise Figure 


BF254 BF255 


BF254 ‘TYPICAL y-PARAMETERS AT Ta=25°c Icelma Yekel0V 
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C,=23pF Cy al .6pF 
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Common Emitter | bj cl -5nU 0,5 =90 by 900.11lmu 


C, =22pF Cin). 6pF 
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BF255 ‘TYPICAL y-PARAMETERS aT Ta=25°c Icelma Ver=l0V 


£=450kHz [712] =2. Gav [Yor | =36mU Bo9%2-TpU 
Common Emitter -%5 =90° 5, =Q? Booe4-5pu 
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BF257 BF258 BF259 
NPN HIGH VOLTAGE VIDEO AMPLIFIERS 


THE BP257, BF258, BF259 ARE NPM SILICON CASE TO-39 
PLANAR TRANSISTORS DESIGNED FOR HIGH 
VOLPAGE VIDEO OUTPUT STAGES IN BLACK- fa-, 


AND-WHITE AND COLOUR TV-RECEIVERS. 


CEB 

ABSOLUTE MAXIMUM RATINGS Br257 4BF258 HFe59 
Collector-Base Voltage YoRo 160¥ 250V 300V 
Collector-Emitter Voltage Voro 160¥ 250V 300V 
Enitter-Base Voltage VEBO 5V 
Collector Current Ic 100mA . 
Total Power Dissipation @ Tc <25°C Prot 5W 

@ Ta< 250¢ 800aW 
Operating Junction & Storage Temperature Tj, Tstg -65 to 200°C 


THERMAL RESISTANCE 
Junction to Case O50 35°C/w max. 


Junction to Aabient Oja 220°C/Ww max. 


BF257 BF258 BF259 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Ic*0.1mA Ig=0 


Collector-Emitter Breakdown Ic=10mA Ip=0 
Voltage 


Emitter-Base Breakdown Voltage Ige0.1mA 
Collector Cutoff Current VoB#100V 
VcB=200V 
Vop=250V 
Emitter Cutoff Current Vep=3¥ Ic=0 
D.C. Current Gain Ic=30mA VCE=10V 


Collector-Emitter Saturation Ic=30mA Ip=6mA 
Voltage 


Current Gain-Bandwidth Product Ig=l5mA Vog=20V 


Collector-Base Capacitance Vop=30V¥ IE=0 
f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Rwg (NORMALIZED) vs Ig ft ve Ig 
} 100 
2° TM CM “TE TUT 
1.6 EH tT 80 
~ | 
ge | II! a oe 
| aor of NI} ! (mis) 
: aici 4 
0.8 0 1 
z Saticerat i anh eT7 CIT 
B04 Se 
a OAT TTT. Bah! 
} ELE LET 0 
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BF297 BF298 BF299 
NPN HIGH VOLTAGE VIDEO AMPLIFIERS 


THE BF297, BF298, BF299 ARE NPN SILICON 


CASE T0-92F 
PLANAR TRANSISTORS DESIGNED FOR HIGH 
VOLTAGE VIDEO AMPLIFIERS IN TELEVISION 
RECEIVERS. THEY FEATURE GOOD FREQUENCY 
CHARACTERISTICS. 
CEB 

ABSOLUTE MAXIMUM RATINGS BF297 BF298 BF299 
Collector-Base Voltage VoRo 160V. 250¥ 300V 
Collector-Emitter Voltage Voro 160¥ 250¥ 3007 
Emitter-Base Voltage VERo 5V 
Collector Current Ico 100mA 
Total Power Dissipation @ 7, <25°C Prot 1.50 

@ 7, <25°C 625aW 
Operating Junction & Storage Temperature Tj & Tste #55 to 150°C 


ELECTRICAL CHARACTERISTICS ( 7a=25°C unless otherwise noted) 


uae see 
SYMBOL | MIN MAX/MIN MAX| MIN MAX 
160 250 300 v 


TEST CONDITIONS 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Voltage 

Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Enitter Saturation Volt age VoR(sat) 
Base-Emitter Saturation Voltage 


D.C. Current Gein 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 


TYPICAL CTERISTICS 
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Ta=25°C unless otherwise noted 
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BF336 BF337 BF338 
NPN HIGH VOLTAGE VIDEO AMPLIFIERS 


THE BF336, BF337, BP336 ARE NPN SILICON CASE TO~-39 
PLANAR TRANSISTORS DESIGNED FOR R-G-B 
AND COLOUR DIFFERENCE OUTPUT CIRCUITS OF 3 


COLOUR TELEVISION RECEIVERS. THEY 
FEATURE HIGH BREAKDOWN VOLTAGE AND GOOD 
FREQUENCY CHARACTERISTICS. 


CEB 

ABSOLUTE MAXIMUM RATINGS BF336 BF337 BF336 
Collector-Emitter Voltage(RBE =1ka) VCER 185V 250¥ 300V 
Collector-Emitter Voltage (Ip=0) VCED 180V. 200V 225V 
Enitter-Base Voltage VERO 5V 
Collector Current Ic 100mA 
Total Power Dissipation @ Tc ¢ 25°C Ptot ow 

@ 1] 25°C 800mW 
Operating Junction & Storage Temperature Tj & Tatg -65 to 2000¢ 
THERMAL RESISTANCE 
Junction to Case Qjec 35°C/w Ss max. 
Junction to ambient Oja 2200C/W max. 


Pte tT tT TT tT A 


BF336 BF337 BF338 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Base Breakdown Voltage] BYcpp 


Collector-Emitter Breakdown 
Voltage 


Collector-Eaitter Breakdown 
Voltage 


Emitter-Base Breakdown Voltage 


Collector Cutoff Current 


Base-Emitter Voltage 
D.C. Carrent Gain 
Current Gain-Bandwidth Product 


Feedback Capacitance 


Peedback Time Constant 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Heg (NORMALIZED) vs I 


Ere (NORMALIZED) 


0 
0.1 1 10 
To (ma). 


re a] 
MIN MAX MIN Max 


TEST CONDITIONS 


Icn0-lmA IE=0 


Icelmé Rggelkn 
4 <1500C 


Ic=4mA IpeO0 


Ige0.1mA Ic=0 

Vog=150V Rpewlk.n 
Vog=200V Rpgelk 
Vog=250V Rppelkn 
I¢=30mA Voe=10V 
Ig=30mA VoE=1OV 
Ig=30mA 9 Vog=20V 


Ic=10mA Vp =20V 
f=0.5MHz 


Ig=30mA Vope20V¥ 
f=10MHz 


100 
ST TLene 
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BF368 BF369 
NPN SILICON RF SMALL SIGNAL TRANSISTORS - 


; CASE TO-92A 
THE BF368, BF369 ARE NPN SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR RF-IF SMALL 
SIGNAL AMPLIFIER AND OSCILLATOR APPLI- 
CATIONS. 
EBC 
ABSOLUTE MAXIMUM RATINGS BF368 36 
Collector-Base Voltage VCBO 250 30V 
Collector-Esitter Voltage VcCEO 15V 20¥ 
Emi tter-Base Voltage VEBO av av 
Collector Current Ic 50mA 
Total Power Dissipation (Ta< 25°C) Ptot : 310n¥ 
derate 2.81aW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tatg 55 te 135°C 


ELECTRICAL CHARACTERISTICS (Ta=05°C 


TEST CONDITEONS 


Collector-Base Breakdown Ic=0.1mA Ipe0 
Voltage ‘ 


Collector-Enitter Breakdown IC=dmA IBe0 
Voltage 


Euitter-Base Breakdown Voltage Tg=0.01mA Ic20 
Collector Cutoff Current VcB=15V Ig=0 
Collector-Bnitter. Saturation Ic=l0wA Ip-leA 


Voltage 


Base-Enitter Saturation - Iczl0wA IBelmA 
Voltage 


D.C. Current Gain IczlmA VCE=10V 
Current Gain-Bandwidth Produc Ic=lmA VcE=10V 


Output Capacitance \ - VcB=10V Ig=0 
f=1MHz 


Collector-Base Time Constant Ic=lmA VeoR=5V 
f=31.8MHz 


* Pulse Test : Pulse Widths0.3aS, Doty Cycle=1% 


BF368 BF369 


TYPICAL CHARACTERISTICS AT_TAn 25°C 
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TYPICAL COMMON BASE y-PARAMETERS AT f=l00QMHz Vcpe5V  TAn26°C 
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BF391 BF392 BF393 
NPN HIGH VOLTAGE VIDEO AMPLIFIERS 


THE BFS91, BF392, BF393 ARE NPN SILICON CASE TO-92A 
PLANAR TRANSISTORS DESIGNED FOR HIGH 


EBC 

ABSOLUTE MAXIMUM RATINGS 221 =BP392 «BP393 
Collector-Base Yoltage Yoro 200v. 250" 3007 
Collector-Euitter Yoltage Yoro 200 250¥ 300V 
Enitter-Base Yoltage VERO 6v av ev 
Collector Current Iem 500mA 
Total Power Dissipation @ Tc < 25° Ptot 1.5w 

@ Tax 25% 625aw 
Operating Junction & Storage Temperature Tj & Tatg -55 to 150° 


ELECTRICAL CHARACTERISTICS (Tan25°C unless otherwise noted 


Collector-Base Breakdown Voltage 
Collector-Eaitter Breakdown Voltage 
Enitter-Base Breakdown Voltage 


Collector Cutoff Current 


Enttter Cutoff Current 


Collector-Euitter Saturation Voltage 
Base-Bnitter Saturation Voltage 
D.C. Current Gain 


Current Gein-Bandwidth Preduct 
Pee@back Capacitance 


BF391 BF392 BF393 


TYPICAL CHARACTERISTICS (Ta=25% unless otherwise noted 


SAFE OPERATING AREA (D.C.) 
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BF494 BF495 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE BF494, BF495 ARE NPN SILICON PLANAR CASE T0-92E 
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL 
APPLICATIONS UP TO 100MHz. 


CBE 


ABSOLUTE MAXIMUM RATINGS BF494_ = BF495, 
Collector-Base Voltage Voro 30V 30V 
Collector-Emitter Voltage Voro 20V¥ 20V 
Emitter-Base Voltage VEBO 5V 5V 
Collector Current Ic 30mA 

Total Power Dissipation (TA< 75°C) Ptot 300mw 

derate 4mw/°C above 75°C 

Operating Junction & Storage Temperature Tj, Tatg ~55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Cranes [ovat | elena] 


Enitter-Base Breakdown Voltage! BVEpo ‘Tg=l0pa I 
Collector Cutoff Current Vop=30V i 
Collector Cutoff Current Vcr=20V Ip=0 


Collector-Emitter Saturation Ic=10mA IB=lmA 
Voltage 


BaseeEmitter Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 
Feedback Capacitance 


Vcr(sat) 0.1 


265 068 .74 
67 115 220 


-65 .68 .74 
36 67 125 


Ic=lmA YCE-10V 
Ic=lmA Vcp=l0V 
Ic=lmA Vcr=l0V 


Ic=lmaA VCE=10V 
f=450KH2 

IcelmA Vog=10V 
Rg=100a f=100MHz 
Ic=lmA Vcpel0V 
Rg=830a f-1MHz 
Ig=lmA Vcr=l0V 
Rq=670n f=1MHz 


Noise Figure 


Mixing Noise Figure 


LL SSeS es SSSA 


BF494 


f=10.7MHs 


BF495 


f=450kHz 
Common Emitter 


TYPICAL y~PARAMETERS 


G1 20. 33mV 
b, =0.065au 


av Ta=25°c Icelma YeE=lOv 
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CLO55 CLO66 
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS 


i = 
THE CLO55 (PNP) AND CLO66 (NPN) ARE SILICON CASE10-224 X-67 Heat Sink 
PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECIALLY AS 
DESIGNED FOR 1-WAT?T AUDIO AMPLIFIER OUTPUT ; 
AND SWITCHING APPLICATIONS. ‘THEY FEATURE LOW om 
COLLECTOR-EMITTER KNEE VOLTAGE AND GOOD LINE- bo 
ARITY OF D.C. CURRENT GAIN. 1mm 
2... 
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltege end current values ere negative 
Collector-Base Voltage : VoBO 25v 
Collector-Enitter Voltage VcEO 20V 
Baitter-Base Voltage VEBO 5V 
Collector Current Ic la 
Collector Peak Current (t<50mS) ICM 1.54 
Total Power Dissipation @ Tc<25°C Ptot 1.5W 
With X-67 Heat Sink @ Ta<25°C 800mW 
Without Heat Sink @ Ta¢25°C 625mw 
Operating Junction & Storage Temperature Tj» Tatg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 
ee 
Collector-Base Breakdown Voltage Tc=100pA Ipe0 
Collector-Enitter Breakdown Voltage Ig=10ma Ip=0 
Collector-Emitter Cutoff Current VcE=20¥ VpE=0 

Eaitter-Base Cutoff Current Vep=-5V Ic=0 

Collector-Emitter Knee Voltage Ic=0.2A {B=value 


Base-Enitter Voltage 
D.C. Current Gain (Note) 


Tc#0.5A 


Ic=0.1A 
Ie=la Vog=2V 


Ic#50ma 


Current Gain-Bandwidth Product 


Note : Hye y, is classified as follows. Group A: 50-100 Group B : 80-160 
Group C : 120-240 Group D : 180-360 
* Pulse Test : Pulse Width=0.3aS, Duty Cycle=l% 


CLO55 CLOG66 


TYPICAL CHARACTERISTICS 
(Ta=25°C unless otherwise noted) 


TOTAL POWER DISSIPATION 
vs AMBIENT TEMPERATURE 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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CL138 
NPN SILICON PHOTO DARLINGTON TRANSISTOR 


CASE 70-106 


THE CL138 IS AN NPN SILICON PHOTO 
DARLINGTON TRANSISTOR FOR USE IN me 
PHOTO DETE“TOR CIRCUITS IN WHICH AY 
VERY SENSITIVE LIGHT CURRENT IS 

REQUIRED. THE DEVICE IS SUPPLIED 

IN SELECTED LIGHT CURRENT GROUPS. sie 


Note : The base terminal may be 
isolated from the internal 
silicon chip upon request. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Enitter Voltage : VCEO 18V 
Enitter-Collector Voltage VECO 5V 
Collector Current Ie 100mA 
Total Power Dissipation @ Ta <25°C Ptot 300mW 
Operating Junction & Storage Temperature Tj, Tete -55 to 100% 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


[sean [on ser ox For na eeO| 


Collector-Emitter Breakdown Voltage! LVcono+# Ic=10mA (Pulsed) 
Ip=0 


Emitter-Collector Breakdown Voltage! BVgco# Ig=0.lmA Ipe=0 


Collector Cutoff Curfent VcoE=5V Ip=0 
(=Dark Current) 


Light Current VoE=3V H=2mw/cm2 
Group A Vog=3¥ H=2mW/cm2 


Group B VoE=3V H=2mw/cm2 


* Tested in complete darkness. | 


** The light current is the collector to emitter current measured at specified 
irradiance (H). The radiation source is an unfiltered tungsten filament 
lamp at 2874°K color temperature. 


RELATIVE RESPONSE (7,) 


CL138 


TYPICAL CHARACTERISTICS aT Ta=25°¢ 


LIGHT CURRENT 
SWITCHING TIME vs COLLECTOR-BHITYER VOLTAGE 


Turn-On Time=300n8 
Turn-Off Time#150ps 


tungsten filament lamp at 
'2854°K color temperature, 


SPECTRAL RESPONSE RELATIVE RESPONSE VS. INCIDENT ANGLE 
Fee A 
BEREED mT TI +H 
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CL155 CL166 
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS 


THE CL155 (PNP) AND CL166 (NPN) ARE SILICON 

PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECIALLY TO-92A X- 67 HEAT SINK 
DESIGNED FOR 2-WATT AUDIO AMPLIFIER OUTPUT 

AND SWITCHING APPLICATIONS. THEY FEATURE LOW 


COLLECTOR-EMITTER KNEE VOLTAGE AND GOOD Ze @s 
LINEARITY OF D.C. CURRFNT CAIN. F. 
, 1Sm 
TI 
EBC 


ABSOLUTE MAXIMUM RATINGS — ta ensseces woop ond current values ere nepptive 


Collector-Base Voltage Voro 30V 
Collector-Emitter Voltage Voro 25v 
Enitter-Base Voltage VEBO 5V 
Collector Current Ig 1.54 
Collector Peak Current (t <50mS) Icom 202A 
Total Power Dissipation @ T¢<250c Ptot 1.5W 

With X-67 Heat Sink @ T,<25°C 800nW 

Without Heat Sink @ 1,<25°% 625awW 
Operating Junction & Storage Temperature Ty, Tatg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°cC unless otherwise noted) 


Collector-Base Breakdown Voltage Tc#l0QpaA IgeO 
Collector-Emitter Breakdown Voltage Ic=10mA = Ign 
Collector Cutoff Current Vce=20V VpE-0 
Baitter Cutoff Current VEB=5V)  Ig=0 
Collector-Eaitter Knee Voltage e ° Ic=0.2A Ipevalue 


Collector-Emitter Saturation Voltage - . Ic=la Ipe0.1A 


Base-Emitter Voltage . . Iq=0.5A Vogel¥ 
-C. Current Gain (Note) 160 . 360 Ice0.1A Vog=1V 

Ie-elA Voge2¥ 
Current Gain-Bandwidth Product 


Note : Hre 1 is classified as follews. Group A: 50-100 Group B : 80-160 
Group C : 120-240 Group D : 180-360 


* Pulse Test : Pulse Width=0.%mS, Duty Cycle=14 


CL155 CL166 


TYPICAL CHARACTERISTICS 


{Ta = 25°C UNLESS OTHERWISE NOTED) 


TOTAL POWER DISSIPATION 
vs AMBIENT TEMPERATURE 
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Vee AND Vee (sat) 
vs COLLECTOR CURRENT 
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CLO55 CLO66 CL155 CL166 


APPLICATION NOTE (MEAP 168) 


LOW VOLTAGE OTL AUDIO AMPLIFIER  (i-s2) 


°eVeco 


10aF Sdn 


INPUT © 


All resistances are in ohms. Quiescent current 
is very stable when Q3 is placed close to Q2. 


CIRCUIT DETAILS SUPPLY VOLTAGE (RL=8 .ohms SUPPLY VOLTAGE (RL=4ohms) 


Q 


2 
10% THD Output 


50K 


42H2 to 38KHz, -3dB 70Hz to 38KHz, ~3dB 


Current Drain 
@ no signal 14mA |13mA {13mA |113mA |13mA [16mA |[15mA | 14mA | 14mA 
@ 10% THD output 230mA {170mA {140mA |720mA|72mA | 290mA]| 255mA| 210mA] 145mA 


* Output transistors mounted to X-67 heat sink. 


CLO55 CLO66 CL155 CL166 


USING X-67 HEAT SINK TO ITS FULL ADVANTAGES 
The X—67 heat sink Is specially designed for the low Vee transistors to perform two functions. 
1. Permits 2-Watts continuous output power in the amplifier circuit shown in last page. 
2. Provides excellent stability of quiescent current when the biasing transistor (Q3) shares 


common heat sink with the PNP output transistor (Q2). The arrangement is shown in the 
following diagram. 


X—67 Heat Sink 


10mm. 


Biasing Transistor (3) 
PNP Output Transistor (Q2) 


CL855 CL866 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE CL855 (PNP) AND CL866 (NPN) ARE SILICON CASE TO-92A X-67 HEAT SINK 
PLANAR EPITAXIAL TRANSISTORS OF COMPLEMENTARY @. 
CHARACTERISTICS. ‘THEY ARE DESIGNED FOR USE 
IN AF LARGE SIGNAL AMPLIFIERS AND MEDIUM SPEED = 
SWITCHING UP TO 1.54 PEAK CURRENT. r 
Asam 
ae 
EBC 


ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values ere negative 


Collector-Base Voltage VoBo 70¥ 
Collector-Enitter Voltage VCRO 60V 
Enitter-Base Voltage VEBO 5v 
Collector Current Ic la 
Collector Peak Current (t €50aS) Bs 1.54 
Total Power Dissipation @ Tc <250¢ Ptot 1.5W 
With X-67 Heat Sink @ T<25°C ; 600m 
No Heat Sink @ TA G2500 625mW 
Operating Junction & Storage Temperature Tj» Tatg =-55 to 150°C 


ELECTRICAL CHARACTERISTICS —_— unless otherwise noted) 


Collector-Base Breakdown Voltage : Ic=100pA Ig20 
Collector-Emitter Breakdown Voltage } " IcelOma Ip 
Collector Cutoff Current Vor*50V Vap=-0. 


Emitter Cutoff Current Vep=5V Ic=0 
Collector-Emitter Knee Voltage Ic=0.24,Ip=value 


Collector-Emitter Saturation Voltage 0.23 0.5 
Base-Enitter Voltage 0.85 1.2 
D.C. Current Gain (Note) 


Current Gein-Bandwidth Product 


Collector-Base Capacitance Me meal 
=lMnz 


* Pulse Test + Pulse Width=0.3aS, Duty Cycle=1% 
Note : Hrg 1 is classified as follows. Group A :.50-100 Group B : 80-160 Group C : 120-240 


CL855 CL866 


TYPICAL CHARACTERISTICS (Ta = 26°C UNLESS OTHERWISE SPECIFIED) 


TOTAL POWER DISSIPATION 
_vs AMBIENT TEMPERATURE 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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CX PRODUCT LINE 


DISCRETE SILICON TRANSISTORS 
FOR PORTABLE B & W TV RECEIVERS 


BLOCK DIAGRAM 


(I.C.: = INTEGRATED CIRCUIT 
#* = PNP COUNTERPART 


X70 
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OUTPUT . 
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| Fer | 
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' I sounp DETECTOR | AUDIO rk . 
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CX701 CX701A 


NPN SILICON TRANSISTORS 
FOR TV VERTICAL OUTPUT APPLICATIONS 


CASE 10-2208 
THE CX701 AND CX701A ARE NPN SILICON POWER 
TRANSISTORS RECOMMENDED FOR THE VERTICAL 
OUTPUT STAGES OF 5" —12" B & W TELEVISION _ 
RECEIVERS. 
BCE 

ABSOLUTE MAXIMUM RATINGS CX7Ol CX7O1A 
Collector-Base Voltage Yono 150V 180V¥ 
Collector-Emitter Voltage Yoro 120V¥ 150V 
Enitter-Base Voltage VERO 5V 
Collecter Current Ic 2A 
Collector Peak Current (t <10s3) Icom : 4a 
Total Power Dissipation (Tc < 25°C) Prot 25W 

(Ta < 25°C) 1.5W 
Operating Junction & Storage Temperature 1), Tetg -55 to 150°¢ 


Collector-Baitter Saturation 


Ig=lA Ip=0.1A 
Vol tage : . 


Base-Enitter Voltage Ig=0.2A VoE=5V 


D.C. Current Gain Ic#0.5A Vcr=5V 


* Pulse Test : Pulse Width=0.%8S, Duty Cycle=1% 


CX701 CX701A 


TYPICAL CHARACTERISTICS 


(Taw25°C unless otherwise noted) 
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CX702 CX702A 


NPN SILICON TRANSISTORS 
FOR TV HORIZONTAL OUTPUT APPLICATIONS — 


CASE TO-220B 
THE CX702, CX702A ARE NPN SILICON POWER 
TRANSISTORS RECOMMENDED FOR THE HORIZONTAL 
OUTPUT STAGES OF 5" —12" B & W TELEVISION 
RECEIVERS. 

BCE 

ABSOLUTE MAXIMUM RATINGS CX702 = CX702A 
Collector-Base Voltage Voso 1600 200V 
Collector-Eaitter Voltage (Vap=0) Vors 160¥ 200V 
Collector-Emitter Voltage (Ip=0) Voro 80V 100 
Emitter-Base Voltage Vero 8V 
Collector Current Ic 5A 
Collector Peak Current (t <10mS) Tew 8A 
Total Power Dissipation (Tc €25°C) Ptot 40W 
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 


Ic=100mA VBE=0 
LVcero # Ic=100mA = Ip«0 


Icrs Vop2l00V Vpp=0 


Raitter Cutoff Current TEBO Vep=8V Ic=0 


Collector-Emitter Saturation Ver(sat) Ic=4A Ip=0.8A 
Voltage 


Base-Emitter Voltage VBE * Ic-4A Ver=5V 
D.C. Current Gain Ere * Ic=4A VcoE=5V 


Fall Time tr Ic=4A Ipy .=0.8A) 
~VEB=5V RE=5a 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


CX702 CX702A 


TYPICAL CHARACTERISTICS 


(Taw25°C unless otherwise noted) 
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CX703 CX703A CX703B 
NPN SILICON VIDEO AMPLIFIERS & HIGH VOLTAGE SWITCHES 


THE CX703, CX703A, CX703B ARE NPW SILICON 
PLANAR TRANSISTORS RECOMMENDED FOR TV TO-92A X- 67 HEAT SINK 
VIDEO OUTPUT STAGES AND HIGH VOLTAGE 
SWITCHES UP TO 100mA COLLECTOR CURRENT. 
THEY ARE SUPPLIED IN TO-92A PLASTIC CASE 
WITH OPTIONAL X-67 HEAT SINK. 


EBC 

ABSOLUTE MAXIMUM RATINGS CX703 =CX7O3A 4=CX703B 
Collector-Base Voltage Vopo 160¥ 200V 2509 
Collector-Eaitter Voltage YcCEo 160V 200¥ 250V 
Enitter-Base Voltage VERO 6V 
Collector Current Ig 100mA 
Total Power Dissipation @ Tc <25°C Prot 1.5W 

With X-67 Heat Sink, Ta<25°C 8008W 

No Heat Sink, Ta < 25°C | 625aW 
Operating Junction & Storage Temperature Ty, Tatg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (T74025°C unless otherwise noted) 


pe [Gee ee 
SYMBOL MIN MAX|MIN MAX MIN MAX [0 TEST CONDITIONS 
BYono 160 200 


250 V | Ice0.1mA Ipe0 


PARAMETER 
Collector-Base Breakdown 
Voltage 


Collector-Emitter Breakdown 
Voltage 


Ic=lmA Ip20 


Ige0.1lmA Ig=0 


VeB=120V Ige0 
VCBe150V Ig-0 


Vep=4¥ Ice0 
Ic=20mA Ip=2mA 


Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Enitter Saturation 
Voltage 


Base-Enitter Saturation Voltage VpR(sat). 
D.C. Current Gain 
Current Gain-Bandwidth Product | fp 
Feedback Capacitance 


Ic¢=20ma 
Ic=l0mA Vcg=l0V 
Ig=lOma 


Vop=30V Tee 
f-]MHs 


CX703 CX703A CX703B 


TYPICAL CHARACTERISTICS (TA=25°¢ unless otherwise noted 


Ptot ve Ta SAFE OPERATING AREA (D.C.) 
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CX704 CX754 
COMPLEMENTARY SILICON EPIBASE AF POWER TRANSISTORS 


THE CX704 (NPN) AND CX754 (PNP) ARE CASE TO~220B 
COMPLEMENTARY SILICON EPIBASE TRANSISTORS 

RECOMMENDED FOR MEDIUM POWER APPLICATIONS 

SUCH AS 

* POWER REGULATOR IN PORTABLE TV 

*10W OTL AUDIO AMPLIFIER mE 

* MEDIUM SPEED SWITCH UP TO 4A 

ABSOLUTE MAXIMUM RATINGS — *@ cspennces vomegs one cursens ween ore negate, 

Collector-Eaitter Voltage (REE=100N ) VoER . 60V 
Collector-Enitter Voltage (Ip=0) Vord 50V 
EBnitter-Base Voltage VERO 5Vv 
Collector Current Ie 4a 
Collector Peak Current (t <10mS) Tem 7A 
Total Power Dissipation (Tc <25°cC) Prot 30w 
Operating Junction & Storage Tempergture Tj, Tate =-55 to 150°C 
THERMAL RESISTANCE 

Junction to Case Qjc 4.17°C/w max. 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted 
sortestor ET ee | Semon fue yp wax} ONT | TEST CONDITIONS 


Collector-Eaitter Breakdown Vol tage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 


Vog=30¥ Rggel000 
Vep=5V Ic#0 
Ic=24 Ipe0.24 
Ic=2A Voge2¥ 


Ic-1A VcE=2V 
Ic#l0mA VCE=2V 


Tc=0.2A Vcr=5V 


0.35 1 
1 1.5 


40 100 240 
30-90 


Base~Emitter Voltage 
D.C. Current Gain 


* Pulse Test : Pulee Width=-0.3aS, Duty Cyclea1% 


Note : Hre 1 is classified as follows. Group A: 40-80 Group B s 70-140 
Group C : 120-240 


CX704 CX754 


TYPICAL CHARACTERISTICS 


(Tan25°C unless otherwise noted) 


Poot Y® T, 46 SAFE OPERATING AREA (1).C.) 
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CX705 CX705A 


NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 
Se a ee ee ee ee 


CASE TO-3 


THE CX705 AND CX705A ARE NPN SILICON SINGLE 
DIFFUSED MESA POWER TRANSISTORS RECOMMENDED 
FOR POWER REGULATORS, AUDIO AMPLIFIERS AND 


LOW SPEED SWITCHES REQUIRING VERY LARGE SAFE 
OPERATING AREA. 


ABSOLUTE MAXIMUM RATINGS CX7O5 CX705A 
Collector-Emitter Voltage (RaE=1000 ) VorR 55V 70V 
Collector-Eaitter Voltage (Ip=0) YCEO 45V 60V 
Enitter-Base Voltage VEBO 1V 
Collector Current — Io 7A 

Total Power Dissipation (T¢ <25°C) Ptot 75W 
Operating Junction & Storage Temperature Tj, Tate -55 to 175°C 
TRERMAL RESISTANCE 

Junction to Case Ojo 20c/w max. 


ELECTRICAL CHARACTERISTICS Tyx25°C unless otherwise noted 


[ram [rea ar | = 


Collector-Eaitter Breakdown Voltage Ic=0.2A Rpg=1000 


Collector-EBaitter Breakdown Voltage Ig=0.2A Ip=0 
Emitter-Base Breakdown Voltage Ig=5ma Iced 
Vce=30¥ Ip-0 


VoE=350V RpE=100n 
Ic=3A Ip-0.3A 
Ig=3A Ip=0.3A 


Ic=34 VcE=4¥ 
Ic=74 Vog=4¥ 
Ig=0.5A Vcor#l0V 


Collector-Eaitter Saturation Voltage 
Base-RBaitter Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 
* Pulse Teat : Pulse Width=0.3mS, Duty Cycle=1% 


CX705 CX705A 


TYPICAL CHARACTERISTICS 


, (Tae25°C unless otherwise noted). 


SAFE OPERATING AREA (1).C.) 
f= S SEES 
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CX901 
NPN SILICON GENERAL PURPOSE AMPLIFIER AND ZENER DIODE 


CASE TO0-92A 
TEE CX901 IS NPN SILICON PLANAR EPITAXIAL 
TRANSISTOR FOR GEWERAL PURPOSE SMALL SIGNAL 
APPLICATIONS PROM D.C. TO FREQUENCIES BEYOND 
10MHz. ITS EMITTER-BASE JUNCTION CAN ALSO 
BE USED AS A 7-VOLT DIODE. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage Voso 45V 
‘Collector-Emitter Voltage Vero 40V 
Collector Current Ig 100mA 
Total Power Dissipation (T, ¢25°C) Prot 300nW 
Operating Junction & Storage Temperature Tj: Tate -55 to 1500C 


ELECTRICAL CHARACTERISTICS (Ta\25°C unless otherwise noted 


eS a Rl TEST CONDITIONS 


Collector-Base Breakdown Voltage Io=0.lma Ige0 


Collector-Emitter Breakdown Voltage Ig=lma Ip=0 
Enitter-Base Breakdown Voltage Ige5aA Ig=0 
Ig*25mA Ic=0 * 
Collector Cutoff Current Vop=30¥ Ipn0 
Emitter Cutoff Current Vgp=3V Ic=0 
Collector-Emitter Saturation Voltage 0.15 0.4 Ic=50mA Ip=5mA 
Base-Emitter Voltage 0.62 0.8 Ig=lmA Voge5V¥ 
D.C. Current Gein 70 150 IcelmaA Vog=5V 
55 Ic=0.1mA Vog=5V 


140 
2.7 


IcelmA Vog=5V 


VoB=10V Ige0 
f=1MHz 
Ic=lmA Vog=5V 
f=3] .6MHz 


Collector-Base Time Constant 


* Maximum operating emitter current is 30mA when the emitter-base junction is used 
as a zener diode (collector open). 


CX901 


TYPICAL CHARACTERISTICS 
(TaAw25°C unless othervise noted) 
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CX904 CX954 
COMPLEMENTARY SILICON GENERAL PURPOSE AF AMPLIFIERS 


THE CX904 (NPN) AND CX9S‘ (PNP) ARE eer ren 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 

TRANSISTORS RECOMMENDED FOR TV SMALL 

SIGNAL PROCESSING CIRCUITS SUCH AS 


* SYNC. SEPARATOR 
* HORIZONTAL OSCILLATOR 


* ERROR AMPLIFIER oe 

* AUDIO DRIVER 

ABSOLUTE MAXIMUM RATINGS — Forp.np devices, voltage and current values sre negetive 

Collector-Base Voltage | Vero 45v 
Collector-Emitter Voltage Voro 40V 
Enitter-Base Voltage VERO 5v 
Collector Current Ie 100mA 
Total Power Dissipation (Ta <25°C) Ptot 300mW 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 


Collector-Base Breakdown Voltage Ic=0.1lmA IR=0 
Collector-Bmitter Breakdown Voltage Iq=lmaA Ip=0 
Collector Cutoff Current Vope50¥ Iged 
Baitter Cutoff Current VeB-4V Ic=0 
Collector-Eaitter Saturation Voltage 0.14 0.4 Iq=50mA IpeSmA 
Base-Euitter Voltage 0.65 0.8 Ic=5aA VoR=5V 


D.C. Current Gain (Note) 260 540 Ip=S@A Voge5V 
200 Ig=0.lma Voge5v 


Current Gain-Bandwidth Product IgelOmA Vog=101 


Collector-Base Capacitance 


Noise Figure 


Note : Hyg 1 is classified as follows. Group B : 60-160 Group C ¢ 120-240 
Group D : 180-360 Group E : 270-540 


Cx904 CX954 


TYPICAL CHARACTERISTICS 


(TA=25°C unless otherwise noted) 


Hrg ve Ic Vue & VcE(sat) vs I¢ 
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CX906 CX956 
COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & DRIVERS 


CASE TO-92A X-67 Heat Sink 
THE CX906 (NPN) AND CX956 (PNP) ARE —— ase 


COMPLEMENTARY SILICON PLANAR EPITAXIAL om 
TRANSISTORS RECOMMENDED FOR MEDIUM POWER pee 
APPLICATIONS SUCH AS Jae 

# TV VERTICAL OSCILLATOR ibis 

* POWER REGULATOR DRIVER ERC eRe 


* MEDIUM SPEED SWITCH UP TO 500mA 
* OTL AF AMPLIFIER UP TO 500mW 


ABSOLUTE MAXIMUM RATINGS For pr-p devices, voitage and current values are nogetive 
Collector-Base Voltage YVoso 45vV 
Collector-Emitter Voltage VcEO 40V 
Emitter-Base Voltage VERO 5v 
Collector Current I¢ 500mA 
Total Power Dissipation @ Tc <25°C Pot 1.2W 
“With X-67 Heat Sink @ Ta <25°C 700mW 

No Heat Sink @ Ta ¢ 25°C 500mW 

Operating Junction & Storage Temperature Ty, Tete ~55 to 150°C 


Collector-Base Breakdown Voltage Ic=0.1mA Ipe0 
Collector-Emitter Breakdown Voltage Ic=10mA Ip=0 
Collector-Cutoff Current 

Enitter Cutoff Current 


Collector-Eaitter Saturation Voltage 
Base-Eeitter Saturation Voltage 
D.C. Current Gain (Rote) 


Current Gain-Bandwidth Product 


Collector-Base Capacitance Cx906 
CX956 


Kote : 1 is classified as follows. Group A: 50-100 Group B : 80-160 
ie Group C : 120-240 Group D : 180-360 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


CX906 CX956 


TYPICAL CHARACTERISTICS 
(TAe25°C unless otherwise noted) 
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Cx908 CX958 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & DRIVERS 


CASE TO-92A X-67 Heat Sink 


i s 
ieee 


THE CX908 (NPN) AND CX956 (PNP) ARE ; 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 

TRANSISTORS RECOMMENDED FOR MEDIUM 

POWER APPLICATIONS SUCH AS 


* TV HORIZONTAL DRIVER 

* POWER REGULATOR DRIVER 

#* MEDIUM SPEED SWITCH UP TO 1A 
* OTL AP AMPLIFIER UP TO lW 


“ABSOLUTE MAXIMUM RATINGS For p-+-p devices, voltage and current velues ere negative 


Collector-Base Voltage VoBo 45v 
Collector-Emitter Voltage Vero 40v 
Emitter-Base Voltage ; VEBO 5v 
Collector Current Ic la 
Total Power Dissipation @ Tc <25°C Ptot 1.5W 
With X-67 Heat Sink @ Ta £25°C 800aW 

No Heat Sink @ Ta 25°C 625aW 

Operating Junction & Storage Temperature Tj» Tate -55 to 150°C 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

Emitter Cutoff Current 


Collector-Emitter Saturation Voltage 
Base-Enitter Saturation Voltage 
D.C. Current Gain (Note) 


Current Gain-Bandwidth Product Tq=50mA Vepnl0V 


Collector-Base Capacitance Vop-l0¥ Ip-0 
Cx908 f=]MHs 


Note : Hre 1 is classified as follows. Group B: 80-160 Group C : 120-240 
Group D : 180-360 
* Pulse Test : Pulse Width=0.38S, Duty Cycle=1% 


Cx908 CX958 


TYPICAL CHARACTERISTICS 
(Tae25°C unless. otherwise noted) 
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CX917 
NPN SILICON HIGH FREQUENCY AMPLIFIER 


THE CX917 IS NPN SILICON PLANAR EPITAXIAL coe Ty ek 

TRANSISTOR RECOMMENDED FOR SMALL SIGNAL 

HIGH FREQUENCY APPLICATIONS SUCH AS 

* TV VIDEO DRIVER 

* YM IF STAGE 

* RF & CONVERTER STAGES UP TO SW BAND EBC 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage Vozo 40¥ 
Collector-Emitter Voltage Voro 30V 
Emitter-Base Vol tage Vso 4v 
Collector Current I¢ 50mA 
Total Power Dissipation (‘Ta <25°C) Ptot 250mW 
Operating Junction & Storage Temperature Tj, Tatg -55 to 150°C 


ELRCTRICAL CHARACTERISTICS (TaA=25°C unless otherwise noted) 
[svt [or er ms [one] como 
BYCRO Ic=0.1mA Ige0 
LVcro Ic=lmA Ip=0 
IcBo Vcp=20V Ip=0 
TEBO Vep=3¥ Ic=0 
Vor(sat) Ic=20mA Ips2mA 
VEE Ic=5mA Vog=l0V 
Bre Ic=5mA Vog=10¥ 
Ic=0.5mA VCE=10V 
Ic=5mA VcE=10V 


Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage 
Collector Cuteff Current 
Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 


Base. Emitter Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 


Feedback Capacitance Vcpel0V Ig=0 
f=1Maz 
Collector-Base Time Constant Ic=lmA VcE=5V 


f=31.6MBz 


TYPICAL CHARACTERISTICS 


(Taw25°C unless otherwise noted) 
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CX918 
NPN SILICON VHF AMPLIFIER 


CASE TO-92A 
THE CX918 IS NPN SILICON PLANAR 
EPITAXIAL TRANSISTOR RECOMMENDED 


FOR SMALL SIGNAL VHF APPLICATIONS 
SUCH aS 


* TV THIRD VIDEO IF STAGE 
* FM RF & CONVERTER STAGES EBC 
* VHF OSCILLATOR 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage Yopo 30V 

Collector-Emitter Voltage Vero 20V 

Enitter-Base Voltage VEBO 4v 

Collector Current Ic 50mA 
Total Power Dissipation (Tag <25°C) Ptot 250mW 
Operating Junction & Storage Temperature Tj, Tete -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=250C unless otherwise noted) 


sent [er va na mom 


Ice0.1mA IEz=0 


Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage ie Ic=lmA Iga 
Collector Cutoff Current Icgo 100 | nA | Vcp=20V Iga0 
Emitter. Cutoff Current ; TEBO 100 | nA | Vgp=3¥ Ic=0 
Collector-Emitter Saturation Voltage Vor(sat) 0.2 0.4 Ic=20mA Ipe2mA 
Base-Emitter Voltage Vge 0.76 0.85 Ic=7mA Vog=l0V 


70 
55 


Ic=7mA Vog=10V¥ 
Ic=0.5mA Vcp=10V 
MHz} Ic=7mA Vogel0V 


pF} Vop=l0V Ig=0 
f=1 MHz 


Ic=lmA Vor=5V 
f=31.8MHz 
Ic=7mA YVcE=l0V 
f=45MHz 


D. C. Current Gain 40 150 


30 


BFE 


Current Gain-Bandwidth Product 


Feedback Capacitance 


Collector-Base Time Constant 


A.C. Power Gain 


Cx918 


TYPICAL CIIARACTERISTICS 


(TAw25°C unless otherwise noted) 


Hpp vs Ic Vag & VcE(sat) vs Ic 
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| D20 U20 
SEMICONDUCTOR KIT FOR BLINKING TOY APPLICATIONS 


The D20 - U20 is a two-component semiconductor kit designed for blinking toy 
applications. It consists of a red LED lamp (D20) and a progranmable unijunction 
transistor (U20). When they are connected with few resistors, a capacitor and a 
battery, the LED lamp will blink at 2 to 3 cycles per second. 


D20 RED L.E.D. LAMP 020 PROGRAMMABLE UNLJUNCTION TRANSISTOR 


née if 


Blinking frequency,2 cycles per second. Average current consumption is less 
than Sad. R, and C can be changed to adjust ON-OFF Time of L.E.D. lamp. 


TYPICAL APPLICATION 


The complete circuit is wired by printed 
circuit board with lamp exposed at top of 
vehicle only. . 


D20 U20 


PHYSICAL DIMENSIONS IN INCHES 


D20 RED L.E.D. LAMP 


U20 PROGRAMMABLE UNLJUNCTION TRANSISTOR 
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D44C 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE D44C IS A SERIES OF NPN SILICON CASE T0-2208 
EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR MEDIUM SPEED SWITCHING 
AND AMPLIFIER APPLICATIONS. ITS 
HIGH CURRENT GAIN-BANDWIDTH PRODUCT 
(f~<30MHs TYP @ 0.24 Ic) PERMITS 
AMPLIFIERS OPERATING AT PREQUENCIES BCE 
ABOVE 1MHz. 
THE D44C IS COMPLEMENTARY TO D45C. 
All dimensions in inches 
D44Cl D44C4 D44C7 D44C10 
D44C2 =D44C5 ~=D4AcS $44Cl1 


ABSOLUTE MAXIMUM RATINGS D4gCS D44es D4gcg D44cr2 
Collector-Emitter Voltage (Vpr=0) VcES 40V 55V T0V 90V 
Collector-Rnitter Voltage (Ip=0 ) VcEO 30V. 45V. «460V = BOV 
Enitter-Base Voltage VeRO 5V 
Collector Current Ic 4A 
Collector Peak Current (t <10ms) IM 64 
Total Power Dissipation @ Tc < 250C Ptot 30W 

@ T, ¢ 25°C 1.67W 
Junction Temperature Ty; 150°c 
Storage Temperature Range Tstg -55 to +1500C 
THERMAL RESISTANCE 
Junction to Case Ojc 4.17°C/w max. 


Junction to Ambient Oja 75°C/w max. 


D44C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


rr ar va [Wn] eT COMTTTONS | 


Collector-Emitter Breakdown Voltage: 
D44Cl, 2, 3 
D44C4, 5, 6 
D44C7, 8, 9 
D44C10, 11, 12 


Vcg=Rated Vers, VBE~O; 


Collector Cutoff Current 


Bmitter Cutoff Current Vepe5V Ic=0 


Collector-Emitter Saturation Voltage 
D44C2, 3, 5, 6, 8, 9, li, 12 
D44Cl, 4, 7, 10 


Iqg=lA Ipe0.05A 
Ig=lA Ip=0.1A 


Base-Emitter Saturation Voltage Iqg=lA IpeO.1A 


Base-Emitter Voltage Ic=lA Voeg=1V¥ 
Current Gain 
D44C2, 3, 5, 6, 8, 9, 11, 12 
D44Cl, 4, 7, 10 


DC. 


Ig=0.2A Vogel¥ 


D44C2, 5, 8, 11 Ic=lA VcEg=1¥ 


D44Cl, 4, 7, 10 
D44C3, 6, 9, 12 
Current Gain-Bandwidth Product 


Ice2A VopelV 
Ic=0.2A Ver=5V 


Vop=l0V Ige0 
f=1MHz 


Collector~Base Capacitance 
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D45C 


PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE D45C IS A SERIES OF PNP SILICON 
EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR MEDIUM SPEED SWITCHING 
AND AMPLIFIER APPLICATIONS. ITS 
HIGH CURRENT GAIN-BANDWIDTH PRODUCT 
(f~=30MHz TYP @ 0.2A Ic) PERMITS 
AMPLIFIERS OPERATING AT FREQUENCIES 
ABOVE 1MHz. 

THE D45C IS COMPLEMENTARY TO D44C. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Voltage (VpE=0) 
Collector-Emitter Voltage (Ip=0 ) 
Emitter-Base Voltage 

Collector Current 

Collector Peak Current (t<10mS) 


Total Power Dissipation @ Tc< 250C 
@ 7, ¢25°C 


Junction Temperature 


Storage Temperature Range 
THERMAL RESISTANCE 


gunction to Case 
Junction to Ambient 


CASE TO-220B 


BCE 


D45C1 D454 D45C7 D45C10 
D45C2 D45C5 D45C8 D45C11 


D4503 D45cé D45c9 D45C12 
40V  55¥.«-70¥.—s«90V 
300 450. 6QV—séBOV 

5v 

4A 

6A 


30W 
1.67W 


150°c 
-55 to +150°C 


4.17°C/w max. 
750C/w max. 


SAVE OPERATING AREA (0.C.) 
0 


tbdaiis 
DA5C1 4253 
D45C4,5,6 


D45C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unlees otherwise noted) 


Collector-Emitter Breakdown Voltage -I¢c=100mA Ip=0 
D45C1, 2, 3 
D45C4, 5, 6 
D45C7, 8, 9 
D45C10, 11, 12 


Collector Cutoff Current Vog=Rated. Vogs Vag 


Bnitter Cutoff Current -VEB=5V Ic=0 
Collector-Emitter Saturation Voltage 
D45C2, 3, 5, 6, 8, 9, 11, 12 : -Igela -Ipe0.05A 
D45Cl1, 4, 7, 10 ; . -IgelA -Ip=0.1A 
Base-Emitter Saturation Voltage ° ~IqelaA -Ip=0.1a 
Base-Bnitter Voltage ° -Ice-lA -VopelV 
D.C. Current 
D45C2, 3, 5, 6, 8, 9, 11, 12 -Ig=0.2A —~Vopeul¥ 
D45Cl, 4, 7, 10 


D45C2, 5, 8, 12 ~IgelA -Vog=1¥ 
D45C1, 4, 7, 10 


D45C3, 6, 9, 12 -Ice2A Vogelv 
Current Gain-Bandwidth Product MHz j-Ic=0.2A -Vog=5V 


Collector-Base Capacitance 


* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1% 


Hyg vs Io 
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EN930 SE4010 
NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


THE EN930, SE4010 ARE NPN SILICON PLANAR EPITAXIAL CASE TO-106 
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER APPLICATIONS. 
CBE 

ABSOLUTE MAXIMUM RATINGS . ENQ30 © SE4O10 
Collector-Base Voltage VoBo 45v 30V 
Collector-Emitter Voltage VCEO 45V 25vV 
Emitter-Base Voltage VEBO 5V 6V 
Collector Current Ic 50mA 50mA 
Total Power Dissipation (Ta& 25°C) Ptot 200mw 

derate 2mw/°C above 25°C 
Operating Junction & Storage Temperature Ty, Tatg -55 to 125°C 


ELECTRICAL CHARACTERISTICS (TaA=25°C unless otherwise: noted 
ee Perm fr | aaa STON 
Collector-Base Breakdown Voltage Ic*0.0lmA IE=0 
Collector-Emitter Breakdown Voltage Ic=10mA (Pulsed) 
Ip=0 

Ipe0.OlmA IC=0 
VoE=45V VBE=0 


VcB=45V VBE=0 
T,=1000C 


Bnitter-Base Breakdown Voltage 
Collector Cutoff Current 


Collector Cutoff Current 
3| pA | Vop=5V Ig=0 
Tax65°C 


Emitter Cutoff Current 
Collector-Bnitter Saturation Voltage; 


Ic=10mA IB#0.5mA 
Ic=lmA =IB=0.1mA 


Ic=l0mA 1B=0.5mA 


Ic=lOpA VeE=5V 
Ic=500QnA VoRs5V 
Ic=10mA VCE=5V 
IcelmA VeE=10V 


Base-Enitter Saturation Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 


EN930 SE4010 


EN930 ae ak 
MIN MAX | MIN 


TEST CONDITIONS 
Igel0pA VoR=5V 
RG=10Ka f=10Hz-10KH2 


Ic#=30QuA VCE=5V 
RG=10Ka f=1KHz 


Noise Figur: 


Small Signal Current Gain reel Ver=5V 
KHz 


TYPICAL CHARACTERISTICS AT TA=25°C 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 


Vce=5V 
pu Th test 
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COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 
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VBE AND VCE(sat) 
vs COLLECTOR CURRENT 
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og I 
N f=10-10K Hz* 
st I | 


(48) ai | Rorsone 
Seis ei 
So Bal 
bal “Hy vant 
a es ll 
poe Hh 
ore | LUM 1 UU 


2.78.4500B 


FPT100 FPT100A FPT100B 
NPN SILICON PHOTO TRANSISTORS 


GENERAL DESCRIPTION MECHANICAL OUTLINE 
The FPT 100, FPTIO0 A & FPT 100 B are three terminal NPN silicon planar TO-106 


phototransistors. It features high illumination sensitivity, fast response time and low dark 
current. Besides, the availability of base lead also allows the circuit designer to optimise 


their design. It is intended for punched cards and paper tape reader, intrusion alarm ea 
sensor, position detector and optical tachometer. SY 
ABSOLUTE MAXIMUM RATINGS 

Continuous Power Dissipation @ Ta = 25°C, Pmax (note 1 & 2) 10omW 

Continuous Power Dissipation @ Tc = 25°C, Pmax (note 1 & 2) 200mW ee 
Continuous Collector Current, le max 25mA 

Collector -Base Voltege; Vceo (note 5) 50V 

Collector- Emitter Sustaining Voltage, Veeo (note 3 & 5) 30V “poten hota 
Operating Junction Temperature Range, Tj -55 to +85°C 

Storage Temperature Range, Tstg -55 to +100°C 

Relative Humidity at Temperature 98% at 65°C 


aol Le tense 9 wes nee 
Wate geld plate 


ELECTRICAL CHARACTERISTICS: (@ T, = 25°C unless otherwise ‘specified ) 


PARAMETER-——~— SYMBOL| MIN TYP cee TEST CONDITIONS 


Collector-Base Breakdown Voltage lc = 1004A (note 5) 
Collector - Emitter Sustaining Voltage v ic =ImA (pulsed) (note 5) 
Emitter -Collector Breakdown Voltage Vv Isc = 100#A (note 5) 
Collector Dark Current nA Ves =10V = (note 5) 
Collector Dark Current aA Vea = 10V Ty = 65°C (note 5) 
Collecter Dark Current nA Vee = 5V (note 5) 
Responsivity (Tungsten } . 7 wAlmWicm?| Vea =10V (notes 3 & 8) 
Responsivity (Gs As) Fe i wAlaW/cm?| Vee =10V (notes 4&8) 
Photo Current (Tungsten) 

FPT 100 .! Vce = 5V H=5mW/cm? 

FPT 100A (notes 3 & 7) 

FPT 100B 
Photo Current (Ga As) . Vee = 5V H=5mW/cm? (notes 4 & 7) 
Light Current Rise Time t, (note 6) 


Light Current Fall Time ts : (note 6) 


Colfector- Emitter Saturation Voltage | Voce (set) . le =500#A H=20mW/cem?2 


Mote tr These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle 
Gperetions. 

Note 2: These ratings give 3 maximum junction temperature of +85°C and junction to case thermal resistance of +300°C/W 
(aerating facter of 3.33 mW/°C) and a junction to Ambient thermal resistance of +600 °C/W (derating factor of 
1.67 mWi°C) 

Mete 3: Messured et noted irradiance as emitted From a tungsten filement lamp at a colour temperature of 2854°K 

Nete 4: These are values obtained st noted irradiance as emitted from a GaAs source at 0.94. 

Mate 5: Meosured with radiation Fiux intensity of less than O.1uW/cm? over the spectrum From 100 to 1500 nm. 

Note 6: Rice time ic defined os the time required For Ice to rise from 10% to 90% of peak value. Fall time is defined as 
the time required for lee to decrease from 90% to 10% of peak value. Test Conditions are: Ice = amA, Veg = 5V, 
Ri = 100 ohm, GaAs source. 

Note 7: No electrical connection to bese lead. 

Nete 8: No electrical connection to emitter lead. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
FPT 100 « FPT 100A ¢ FPT 100B 
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KM PRODUCT LINE 


SILICON TRANSISTORS 
FOR AM-FM AND RADIO CONTROL APPLICATIONS 


The KM PRODUCT LINE are silicon planer epitaxial ToezA Ba La 


transistors for AM-FM receiver and radio contro! appii- 
cations. They are supplied in TO-92A case, TO-106 case ts 
also available for the small signal types. 


UHF/VHF Type fr = 56E0MHz 
FM-RF Type fy = 460MHz 
AM/FM-IF Type fr = 210MHz 
General Purpose AM Type fy = 140MHz 


General Purpose High Gain Type 
General Purpose High Gain Type 


Hge = 60 to 1000 @ i. = 1mA 
Vee (eat) 0.6V max 
@ Ig =150mA ig = 15mA 


Servo Control Type Voce (sat) = 0.6V max 
Servo Control Type @ i =150mA &, =3mA 


Heg GROUPINGS (* Preferred Erg Group) 


KM PRODUCT LINE 


DEVICE SPECIFICATIONS (T, = 25°C unless otherwise specified) 


SLECTRICAL CHARACTERISTICS 


ES ee ms ike ee ee 
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ima) _(¥)_ tv) tv) 
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See Hpg GROUPINGS jn front pase 


mote t : Cerbb’ @ Ig = 1mA 
note 2: NF @ Ig =2mA 
note 3: NE @ Ig =O.1mA 


Veg "6V f= 31.8MHx For p-n-p dewces, vollage and current velues ore Negative. 
Vea *6V Ra~ 10082 f+ 200MHr 
Vee © BV fig = 10kS2 f= 30Hz to 1BKHr 


TYPICAL CHARACTERISTICS (T,=25°C unless otherwise specified) 
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TYPICAL y — PARAMETERS AT Ta=26°C 
KM928 (Common Bese f=100MHz Vee-6v) 
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LN9014 LN9015 


COMPLEMENTARY 
LOW NOISE TRANSISTORS FOR AUDIO PREAMPLIFIERS 


The LN 9014 (NPN), LN 9015 (PNP) are complementary siticon 

passivated planar epitaxial transistors fabricated by low noise CASE 
technology. They feature high current gain, low noise figure TO-92A 
(0.7dB typical at 30Hz ~ 1SKHz) and are best suitable for audio 

Preamplifier applications. 


EBC 

ABSOLUTE MAXIMUM RATINGS: For B-o-p devices. voltage and current waluas are negative 

Collector-Base Voltage Veso 30V 
Collector-Emitter Voltage Vceo 26V 
Emitter-Base Voltage Vego 5V 
Collector Current Ie 100mA 
Total Power Dissipation (T,=26°C) Py 300mw 
Junction Temperature y 160°C 
Storage Temperature Range Ts —56 to +150°C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


PARAMETER MIN TYP MAX 
23 50 


Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 


Ic =10mA tg =0 
Vep2 30V0 eg = 0 
Veg™ 5V Ig 20 

Ig =10mMA ig = IMA 

Ig SIMA Veg = SV 

Ic =IMA_ Voge * 5V 

Ic =10HA Veg = 5V 

Ic =1MA_— Vog2 BV 


Veg= 10V kg 20 
f = 1MHz 


le =O.1mMA Voe 2 5V 
Rg = 10 K ohms 


See Low Noise 
Preamplifier 
Circuit 


50 
100 
0.08 0.25 
055 062 0.75 

100 1000 


Emitter Cutoff Current 


Collector-Emitter Saturation Voltage 


Base-Emitter Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 
Collector-Base Capacitance, NPN/PNP 


Noise Figure (30Hz — 15 KHz) 


Output Noise Voltage (RIAA equalized) 


Hee 1 Is classified as follows. GROUP B : 100-300 GROUP C: 200-600 GROUP D : 400-1000 


LN9014 LN9015 


TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED) 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
mM il Til mm 

LN 9014) pulse test | 
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COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 


EQUIVALENT NOISE VOLTAGE AT BASE 
vs COLLECTOR CURRENT 
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vs COLLECTOR CURRENT 
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BROAD-BAND NOISE FIGURE 
vs COLLECTOR CURRENT 
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LOW NOISE PREAMPLIFIER CIRCUIT 


APPLICATION 


FOR MAGNETIC CARTRIDGE 


CIRCUIT DETAILS 


+22: V 
47 Kohms 
180 K ohms 
12 K ohms 
2.7 Kohms 
820 ohms 
220 K ohms 
380 ohms 
330 K ohms 
27 K ohms 
0.01 pF 
0.003 pF 
LN 9014C or D 
LN 90148 or C 


Frequency Response RIAA equalized 
Input Impedance 200 K ohms 

Max Undistorted Output 4V rms 

Voltage Gain 39dB @ 1KHz 
Total Harmonic Distortion better than 0.1% @ 1KHz 
Output Noise Voltage 300puV @ Rg = 24K ohms 


LN9014 LN9015 


FOR CASSETTE TAPE RECORDER 


+5 V 
10 K ohms 
22 K ohms 
3.9 K ohms 
zero 
2.2 Kohms 
220 K ohms 
560 ohms 
68 K ohms 
4.7 K ohms 
0.022 pF 
zero 
LN 9014C or D 
LN 9014B or C 


equalized at 4.75cm/sec. 
200 K ohms 
0.5 V rms 
30dB @ 400Hz 
better than 0.2% @ 400Hz 
100pV @ Rg™100 ohms 


Note: Reverse polarity of supply voltage and capacitors for PNP transistors LN 9015. 


MAS32 
PNPN SILICON CONTROLLED SWITCH 


The MAS 32 is a Planar PNPN Silicon Controlled Switch offering outstanding circuit design flexibility by providing leads 
to all four semiconductor regions. It is intended for time base circuits and other television applications, also suitable as 
trigger device for thyristors and as driver for numberical indicator tubes. 


Es 


6,,C; 
(e) 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
Operating Junction Temperature 
Power Dissipation 25°C ambient 


NPN 
VCBO 70 
VCEO 
VEBO 5 
1E max. —100 
IC max. (DC) 50 


13) 
(K) 


—65°C to +150°C 
150°C 
250mW 

PNP UNIT 

-70 Vv 

-70 Vv 

-70 Vv 

100 mA 

mA 


ELECTRICAL CHARACTERISTICS (TA=26°C) 


Individual NPN Transistor MIN. TYP. MAX UNIT 

VCE (sat) Collector Emitter Saturation Voltage 500 mV 
IC = 10mA, !B = 1.0mA 

VBE(sat) Base Emitter Saturation Voltage 900 mV 
IC = 10mA, IB = 1.0mA 

hFE D.C. Current Gain 
{C = 10mA, VCE = 2V B) 

Cte Collector capacitance 5 pf 
1E = te = 0, VCB = 20V 

Cte Emitter Capacitance 30 pf 
IC = Ic = 0, VEB = 1V 

ICER Collector Cutoff Current 100 nA 
VCE = 70V, RBE = 10kohm 

1EBO Emitter Cut Off Current 1 BA 


Ic = 0, VEB 


= 5V 


ELECTRICAL CHARACTERISTICS ‘Ta=25°C) 


Individual PNP Transistor / MIN. TYP. 
ICEO Collector Emitter Cut Off Current 
18 = 0, VCE =-70V 
1EBO Emitter Base Cut off Current 
IC = 0, VEB =-70V 
hFE D.C. Current Gain 0.25 
1E = ImA, VCB = 0 
Combined Device : — 
VAK Forward Voltage (RGKK = 10 xa) 
JA = 50mA, IGa= 0 
1A = ImA, IGa= 10mA 
1A = 50mA, IGa= 0, Tj = —55°C 
iH Holding Current . 0.1 
1Ga =10mA, Vag * 2.0V, RGKK = 102 
ton Turn on Time when switch from : — 
~VGKK = 0.5V to +VGKK = 4.5V 
RGxK = 1 K2 
RGKK = 10 KQ 


APPLICATION NOTE NO. MEAP 154 IS AVAILABLE 
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MAS39 


PNPN SILICON CONTROLLED SWITCH 


The MAS 39 is.a Planar PNPN Silicon Controlled Switch offering outstanding circuit design flexibility by providing leads 
to all four semiconductor regions. It is intended for time base circuits and other television applications, also suitable as 


trigger device for thyristors. The anode gate is connected to case. 


B.C. & 
(@) = (K) 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 


Operating Junction Temperature 
Power Dissipation 25°C ambient 


VCBO 
VCEO 
VEBO 
tE max. 


(C max. (DC) 


—65°C to +150°C 
150°C 
250mW 

NPN PNP UNIT 
50 —50 v 
—50 Vv 
4 —50 Vv 
—100 100 mA 
50 mA 


ELECTRICAL CHARACTERISTICS (Ta= 25°C) 


Individual NPN transistor 


VCE (sat) 
VBE (sat) 


hFE 


Collector Emitter Saturation Voltage 


IC = 10mA, 1B = 1.0mA 
Base Emitter Saturation Voltage 
IC = 10mA, 1B = 1.0mA 
D.C. Current Gain 

IC = 10mA, VCE = 2V 
Collector capacitance 

1E = le = 0, VCB = 20V 
Emitter Capacitance 

IC = tc = 0, VEB = 1V 
Collector Cutoff Current 

VCE = 30V, RBE = 10k ohm 


Emitter Cur Off Current 
iC = 0, VEB = 4V 


MIN. 


30 


Dimension in mm. 
Ga connected to case 


100 


10 


UNITS 


nA 


uA 


individual PNP Transistor MIN. 
IcCEO Collector Emitter Cut Off Current 
{B = 0, VCE =-S50V 
1EBO Emitter Base Cut Off Current 
IC = 0, VEB =-50V 
hFE D.C, Current Gain 0.25 
1E = ImA, VCB = 0 
Combined Device : — 
VAK Forward Voltage (RG,K=10K 9 ) 


1A = 50mA, IGa= 0 

1A = ImA, IGa= 10mA 
iH Holding Current 

IGa=10mA, Veg = 2.0V, RGKK = 10 «2 0.1 
ton Turn on Time when switch from : — 

-VGKK = 0.5V to +VGKK = 4.5V 

RGkK = 1 KQ 

RGKK = 10 «Q 


0.25 


APPLICATION NOTE NO. MEAP 154 IS AVAILABLE 
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PRELIMINARY 
MD8009 


DIGITAL ALARM CLOCK 


GENERAL DESCRIPTION 


The MD8009 is a 40-lead DIP monolithic digital. alarm clock utilizing MOS 
P-channel low-threshold enhancement mode and ion-implanted integrated 
circuit technology. The timekeeping function operates from line frequency 
(50 or 60Hz). Four display modes (time, seconds, alarm and sleep) are provided 
to optimize circuit utility. The circuit interfaces directly with seven-segment 
displays and provides either a 12-hour or 24-hour format. Outputs consist of 
display drives, sleep (e.g. timed radio turn-off) and alarm enable. Power failure 
indication is provided to inform the user that incorrect time is being displayed. 
Setting the time cancels this indication. 


FEATURES 


* 


50 or 60Hz inputs 


Unregulated power supply 
* Direct LED/LCD/Tube drive 


* 


12 or 24 hour display format 


* AM/PM outputs 12-hour 
format 


Leading zero blanking 


Power failure indication 


* Presettable 59-min sleep timer 


* Fast & slow set controls 
Blanking/brightness control capability 
Same pin connections as AMI-S1998, 


MM5316 & MM5387AA. 


MD8009 


FIGURE 1. BLOCK DIAGRAM 


12/724 HOUR O 38 
SELECT 


FIGURE 2. CONNECTION DIAGRAM 


Dual-in-Line Package 


AM OUTPUT Pm OUTPUT 
TOMAS -~bac COLON (1 Hz) 
MRS -f 12/24 HA SELECT 
HAS —» BLANKING INPUT 
HAS ~a 50/60 Hz SELECT 
HRS —b 50/68 Hz INPUT 
HRS ~ a FAST SET INPUT 
HAS -+ SLOW SET tnPUT 
WRS —e SECOND DISPLAY inPuT 
10 MINS -¢ ALARM DISPLAY INPUT 
18 MINS —g SLEEP DISPLAY INPUT 
10 MINS - 2 Bd Yoo 
10 Mes - b Vgs 
10 MINS —6 SLEEP OUTPUT 
10 MINS -—e ALARM “OFF” INPUT 
mins —f ALARM OUTPUT 
WANS —9 SNOOZE INPUT 
MINS —a OUTPUT COMMON SOURCE 
MINS —b MINS —c 


TOP VIEW 


MD8009 


ABSOLUTE MAXIMUM RATINGS 

Voltage at Any Pin Vss +0.3V to VSS —30V 
Operating Temperature Range 0°C to + 70°C 
Storge Temperature Range —55°C to +150°C 


ELECTRICAL CHARACTERISTICS 
TA=0" to 70°C, Vss=15 to 28V, VDD=0 unless otherwise noted) 


| PARAMETER | mf er | ww | UNIT CONDITIONS 


Power Failure Detect Voltage aft AM or PM flashing 


§0/60Hz Input: 
Frequency 50 or 60 10K 
ve Vss 
VDD+1 
Internal depletion 
Vss-2 Vss Vv _|Load to Vop 
Vv 


Logical High Level 
Logical Low Level 

VOH=Vss—2V 
VOL“VDD 


Vss= 8V, no output loads 
Vss=28V, no output loads 


Power Supply Current 


All Other input Voltages: 
Logical High Level 
Logical Low Level 


1Hz Output: 
Logical High Level 
Logical Low Level 


10's of Hours (b&c) and 
10’s of Minutes (a&d) : 

Logical High Level 
Logical Low Level 


VOH=Vss—2V 
VOL= VDD 


Alarm and Sleep Outputs: 
Logical High Level VOH=VSs—2V 
Logical Low Level VOL=VDD10.6V 


Output Currents 


All Other Display Outputs: 
Logical High Level 
Logical Low Level 


VOH=VSS--2V 
VOL=VDD 


MD8009 


FUNCTIONAL DESCRIPTION 


A block diagram of the MD8009 digital alarm clock is shown in Figure 1. The various display modes 
provided by this clock are listed in Table !. The functions of the setting controls are listed in Table II. 
Figure 2 is a connection diagram. The following discussions are based on Figure 1. 


50 or 60 Hz Input (pin 36): A shaping circuit is provided to square the 50 or 60 Hz input. This circuit 
allows use of a filtered sinewave input. The circuit is a Schmitt Trigger that is designed to provide 
about 6V of hysteresis. A simple RC filter, such as shown in Figure. 5, should be used to remove 
possible line-voltage transients that could either cause the clock to gain time or damage the device. 
‘The shaper output drives a counter chain which performs the timekeeping function. 


SO or 60 Hz Select Input (pin 36): A programmable prescale counter divides the input line frequency 
by either 50 or 60 to obtain a 1 Hz time base. This counter is programmed to divide by 60 simply by 
leaving pin 36 unconnected; pull-down to Vpp is provided by an internal depletion device. Operation 
at 50 Hz is programmed by connecting pin 36 to Vss. 


Display Mode Select inputs (pins 30-32): In the absence of any of these three inputs, the display 
drivers present time-of-day information to the appropriate display digits. Internal pull-down depletion 
devices allow use of simple SPST switches to select the display mode. If more than one mode is 
selected, the priorities are as noted in Table |. Alternate display modes are selected by applying Vss 
to the appropriate pin. As shown in Figure 7 the code converters receive time, seconds, alarm and 
sleep information from appropriate points in the clock circuitry. The display mode select inputs 
control the gating of the desired data to the code converter inputs and ultimately (via output drivers) 
to the display digits. 


Time Setting Inputs (pins 33 and 34): Both fast and slow setting inputs are provided. These inputs 
are applied either singly or in combination to obtain the control functions listed in Table 11. Again, 
internal pull-down depletion devices are provided; application of Vss to these pins effects the 
control. functions. Note that the control functions proper are dependent on the selected display mode. 
For example, a hold-time contro! function is obtained by selecting seconds display and actuating the 
slow set input. As another example, the clock time may be reset to 12:00:00 AM, in the 12-hour 
format (00:00:00 in the 24-hour format) by selecting seconds display and actuating both slow and 
fast set inputs. 


Blanking Control Input (pin 37): Connecting this Schmitt Trigger input to Vop places ail display 
drivers in a non-conducting, high-impedance state, thereby inhibiting the display, Conversely, Vss 
applied to this input enables the display. 


Output Common Source Connection (pin 23): All display output drivers are open-drain devices with 
all sources common to pin 23, Vss or a display brightness control voltage should be permanently 
connected to this pin. (Figure 5). 


12 or 24-Hour Select input (pin 38): By leaving this pin unconnected, the outputs for the most- 
significant display digit (10's of hours) are programmed to provide a 12-hour display format. An 
internal depletion pull down device is again provided. Connecting this pin to Vss programs the 
24-hour display format. Segment connections for 10’s of hours in 24-hour mode are shown in 
Figure 3b. 


Power Fail Indication: If the power to the integrated circuit drops indicating a momentary ac power 
failure and possible loss of clock, the power fail latch is set. The power failure indication consists of 
a flashing of the AM or PM indicator at a 1 Hz rate. A fast or slow set input resets an internal power 
failure latch and returns the display to normal. In the 24-hour format, the power failure indication 
consists of flashing segments ‘'c’’ and ‘’f’ for times less than 10 hours, and of a flashing segment 
“c" for times equal to or greater than 10 hours but less than 20 hours; and a flashing segment ‘‘g”’ 
for times equal to or greater than 20 hours. 


Alarm Operation and Output (pin 26): The alarm comparator (Figure 1) senses coincidence between 
the alarm counters (the alarm setting) and the time counters (real time). The comparator output is 
used to set a latch in the alarm and sleep circuits. The latch output enables the alarm output driver 
that is used to control the external alarm sound generator. The alarm latch remains set for 59 minutes, 
during which the alarm will therefore sound if the latch output is not temporarily inhibited by another 
latch set by the snooze alarm input (pin 24) or reset by the alarm “OFF” input {pin 26). If power fail 
occurs and power comes back up, the alarm output will be in high impedance state. 


MD8009 


Snooze Alarm Input (pin 24): Momentarily connecting pin 24 to Vsg inhibits the alarm output for 
between 8 and 9 minutes, after which the alarm will again be sounded. This input is pulled-down to 
Vop by an internal depletion device. The snooze alarm feature may be repeatedly used during 
the 59 minutes in which the alarm latch remains set. 


alarm “OFF” Input (pin 26): Momentarily connecting pin 26 to Vss resets the alarm latch and 
thereby silences the alarm. This input is also returned to Vpp by an internal depletion device. The 
momentary alarm “OFF” input also readies the alarm tatch for the next comparator output, and 
the alarm will automatically sound again in 24 hours (or at a new alarm setting). If it is desired to 
silence the alarm for a day or more, the alarm “OFF” input should remain at Vss. 


Sleep Timer and Output (pin 27): The sleep output at pin 27 can be used to turn off a radio after a 
desired time interval of up to 59 minutes. The time interval is chosen by selecting the sleep display 
mode (Table |) and setting the desired time interval (Table !!). This automatically results in a current- 
source output via pin 27, which can be used to turn on a radio (or other appliance). When the sleep 
counter, which counts downwards, reaches 00 minutes, a latch is reset and the sleep output current 
drive is removed, thereby turning off the radio. The turn off may also be manually controlled (at any 
time in the countdown) by a momentary Vsg connection to the snooze input (pin 24). 


TABLE |. MD8009 DISPLAY MODES 


*SELECTED 


Time Display 10’s of Hours & AM/PM Hours 10's of Minutes Minutes 
Blanked Seconds 
10's of Hours & AM/PM © Minutes 
Blanked 


10's of Seconds 
10’s of Minutes 


Minutes 


Seconds Display 


Hours 
Bilanked 


Alarm Display 


10’s of Minutes Minutes 


Sleep Display 


* If more than one display mode input is applied, the display priorities are in the order of Sleep (overrides 
all others), Alarm, Seconds, Time (no other mode selected). 


TABLE II. MD8009 SETTING CONTROL FUNCTIONS 


SELECTED CONTROL 
DISPLAY MODE CONTROL FUNCTION : 


Minutes Advance at 2 Hz Rate 
Minutes Advance at 60 Hz Rate 
Minutes Advance at 60 Hz Rate 


Alarm Minutes Advance at 2 Hz Rate 
Alarm Minutes Advance at 60 Hz Rate 

Alarm Resets to 12:00 AM (Midnight) (12-Hour Format) 
Alarm Resets to 00:00 (24-Hour Format) 


Input to Entire Time Counter is Inhibited (Hold) 
Seconds and 10's of Seconds Reset to Zero Without 
a Carry to Minutes 
Time Resets to 12:00:00 AM (Midnight) (12-Hour Format) 
Time Resets to 00:00:00 (24-Hour Format) 
Subtracts Count at 2 Hz 
Subtracts Count at 60 Hz 
Subtracts Count at 60 Hz 


*When setting time sleep minutes will decrement at rate of time counter, until the sleep 
counter reaches 00 minutes (sleep counter wil! not recycle}. 


MD8009 


FIGURE 3. WIRING TEN’S OF HOUR DIGIT 


Vv. 
NC NC b&c ci 
PIN 40 PIN2 PIN 39 


NC 


(a) 12-hour display format 


(b) 24-hour display format. An optional NPN 
can be inserted between A & B to increase 
the output current of pin 39. 


FIGURE 4. PHYSICAL DIMENSIONS IN INCHES 
40-lead dural-in-line package 
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MEL11 MEL12 


NPN SILICON PHOTO DARLINGTON TRANSISTORS 


THE MEL11, MEL12 ARE NPN SILICON PHOTO 
DARLINGTON TRANSISTORS FOR USE IN SEN- 
SITIVE PHOTO DETECTOR CIRCUITS. THEY 
ARE SUPPLIED IN SELECTED LIGHT CURRENT 
GROUPS. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Enitter Voltage 
Emitter-Collector Voltage 

Collector Current 

Total Power Dissipation (Ta<25°C) 
Operating Junction & Storage Temperature 


Collector Cutoff Current 
(Dark Current) 


Light Current. 


* Tested in complete darkness. 


MELI1 © MELI2 
30V 25v 
5v 5v 
100mA =: 100mA 
300mw 
-55 to 100°C 


IcelOmé (Pulsed) 
TB=0 


Ige0.lmA Ip=0 
Ver=5V Ipe0 


VcE=3V He2mW/cm2 
VCE=3V H=2mw/om2 


VoE=3V He2nW/om2 


Vog=3V H=2nw/om2 


** The light current is the collector to emitter current measured at specified 
irradiance (H). The radiation source is an unfiltered tungsten filament 


lamp at 2874°K color temperature. 


MEL11 MEL12 


TYPICAL CHARACTERISTICS AT TA=25°C 


SWITCHING TIME 
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SPECTRAL RESPONSE 


RELATIVE RESPONSE VS. INCIDENT ANGLE 
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MEL31 MEL32 
NPN SILICON PHOTO TRANSISTORS 


THE MEL31, MEL32 ARE NPN SILICON PHOTO CASE 70-106 
TRANSISTORS FOR USE IN PHOTO COUPLING 
CIRCUITS REQUIRING PAST RESPONSE TIME 
AND LOW DARK CURRENT. 


ABSOLUTE MAXIMUM RATINGS MELZL = MEL32 
Collector-Base Voltage VoBo 40V 40V 
Collector-Bnitter Voltage YCEO 30V 30V 
Bmitter-Base Voltage : VEBO 6V 6v 
Collector Current Ie 5OmA 50mA 

Total Power Dissipation (Ta < 25°C) Prot 200mW 

derate 2.67mW/0C above 25°C 

Operating Junction & Storage Temperature Tj, Tatg -55 to 100° 


ELECTRICAL CHARACTERISTICS (Tae25°C unless otherwise noted) 


Ic=0.1mA Iged 


Ic=10mA (Pulsed 
' IB=O 


Emitter-Base Breakdown Voltage Ig=0.lmA Ic=0 


Collector Cutoff Current VoE=5V¥ Ipa0 
(=Dark Current) Vor=5V Ip=0 
‘ T,=650C 


Collector-Bnitter Saturation Te=500pa Ipe25ps 
Voltage 


D.C. Current Gain 8 Vog=5V Ipel pA 


Vor=5V He2mw/cm 


* Tested in complete darkness. 


** IL is the collector to emitter current measured at specified irradiance (H) with the 
base terminal open circuit. The light source is an unfiltered tungsten filament lamp 
at 2854°K color temperature. 


RELATIVE RESPONSE (2) 


MEL31 MEL32 


AL CTERISTICS AT Ta=25°C 


Light Source is an unfilter 

ed tungsten filament lamp at 
Turn-On Time ~ 10pS 2854°K color temperature. 
furn-Off Time = 10nS 


RELATIVE RESPONSE VS. INCIDENT ANGLE 
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MEU21 MEU22 
‘PROGRAMMABLE UNIJUNCTION TRANSISTORS 


The Micro Electronics Programmable Unijunction Transistor (PUT) is o three-terminol plonar passivated PNPN 
device in TO-106 package. The terminals are designated as anode, gate and cathode. 


The Micro Electronics PUT offers outstanding circuit design flexibility. External resistors can be selected to meet 
designers’ needs in programming the unijunction characteristics such as 7), Reg, lp and ly. 


The MEU 22 is designed for long interval timers and other applications requiring low peak point current. The 
MEU 21 is designed for general use where the low peak point current of the MEU 22 is not essential. 


For further information, refer to Application Notes Nos. 143, 144 and 158, 


FEATURES APPLICATIONS PACKAGE 
© PROGRAMMABLE 7); Rag; Ip; Iv ® OSCILLATORS AND TIMERS 

¢ LOW LEAKAGE CURRENT «a TRIGGER DEVICES 

© LOW PEAK POINT CURRENT ® LATCHING SWITCHES 

© LOW FORWARD VOLTAGE «= PULSE SHAPING CIRCUITS 

¢ HIGH PULSE OUTPUT VOLTAGE ® SENSING CIRCUITS 

e LOW COST ® ELECTRICALLY SIMILAR TO 


2N6027 G 2N6028 


ABSOLUTE MAXIMUM RATINGS i 


Voltage Current 
Gate-Cathode Forward Voltage +40 V Peak Forward Anode Current, 
Gate-Cathode Reverse Voltage -35 V Non-repetitive (10 wsec pulse) 5A 
Gate-Anode Reverse Voltege +40 V OC Gate curent Sap mh 
Anode-Cathode Voltage +40 V Capacitive Discharge Energy t 250 «J 
Power 
Current Total Average Power™ 300 mW 
DC Forward Anode Current™ 150 mA Temperature 
Peak Forward Anode Current, Operating Ambient” 
Repetitive (100 «sec pulse . Temperature Range —50°C to +100°C 
width, 1% duty cycle) Te *Derate currents and powers 1%/°C above 25°C 
(20 «sec pulse tE=4 CV? capacitor discharge energy with no 


width, 1% duty cycle) 2A current limiting 


MEU21 MEU22 


ELECTRICAL CHARACTERISTICS AT Ta = 25°C (uniess otherwise specified) 


cwvne reba fe [E°2 e]_or mem 


Peek Point Current Vs=10 Volts Re~1 Mn 
Vs=10 Volts ARa=10 Ko 
Vs=10 Volts Ra=1 Ma 
Vs=10 Volts Ra=10 Ka 
Vs=10 Volts Ra=1 Mo 
Vs=10 Volts Ra=10 Ko 
Vs= 40 Volts, Ta =25°C 
Ta=75°C 
Vs = 40 Volts, Va=0 
le =60 mA 


Pulse Voltage Rate of Rise 


Note: MEU21 is electrically similar to 2N6027. 
MEU22 is electrically similar to 2N6028. . 


- Figure 2 Figure 3 


Figure 4 
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MEU21 MEU22 


TYPICAL CHARACTERISTICS AT Ta=268°C (untess otherwise specified) 
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lv VS TEMPERATURE AND Re 
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APPLICATIONS 
Precision Relexstion Oscillator 


The use of the diode 1N4154 and 1 meg resistor at the gate 
gives low peak point current, therefore reducing the shunting effect 
of the PUT on Cr during the charging period. The diode also tem- 
perature compensates Vac which drifts at about —2.5mV per °C. 

The circuit oscillates at 100Hz which is kept within 1% from 
—30°C to 78°C. 


Ten-minute Time Delay Relay 


The PUT uses high gate source resistance 
(1M-ohms) and draws negligible current from the RC 
network during the delay time. When the SCS is 
triggered by the PUT, the relay is energized. C is 
short-circuited by a pair of relay contacts. This 
condition ensures that accurate timing is repeatable 
because C is always charged from zero voit after 
the circuit is reset. Time delay is approximately 
10 minutes at R= 4.7 M-ohms. 


Monostable Muitivibrator 


The PUT is normally ON. A positive 
pulse at the input turns Q: on, C is discharged 
rapidly through the saturation resistance of 
the collector-emitter junction. The PUT be- 
comes OFF. At the removal of the input 
pulse, Q: is cut off. C is charged through R 
towards +20V. When the peak point voltage 
is reached, OQ: fires and returns to the latching 
state again due to the holding current 
through R. 


Waerble Alarm Circuit 


This alarm can be easily heard in noisy background. 
Q2 and Qs forms a tone generator in which the fundamental 
frequency is modulated by the sawtooth output of Q:. 


Tone frequency * (500-800)Hz 
Sawtooth frequency ~ 2.5Hz 


SCR Phase Contro! 


The conduction angle of the SCR is controlled by the 
PUT oscillator which is synchronized from the a.c. line. This 
ensures that the SCR is triggered at the same point on the 
a.c. cycle each time. 


The conduction angle of the SCR can be varied from 
30° to 160° by using the 100 k-ohm variable resistor. 


MEU21 MEU22 


78.8210 


MH7301 MH7302 MH7303 


NPN HIGH VOLTAGE 
HIGH FREQUENCY MEDIUM POWER TRANSISTORS 


THE M7301, MH7302, M7303 ARE MPH SILICON CASE TO-220B 
PLANAR TRANSISTORS DESIGNED FOR HIGH VOLTAGE 

AND HIGH FREQUENCY MEDIUM POWER APPLICATIONS. 

THEY ARE CAPACABLE TO DISSIPATE 1.25 watt 

WITHOUT ANY HEATSINK AT 25°C FREE AIR. 


* POR TV VIDEO OUTPUT STAGE : BCE 
.* POR HIGH VOLTACE CLASS A AUDIO AMPLIFIER 
* YOR HIGH VOLTAGE SWITCH UP TO 100ma / 250¥ 


ABSOLUTE MAXIMUM RATINGS M7301 =MET502 RT 303 
Collector-Base Voltage VoRno 1609 200" 250V 
Collector-Raitter Voltage YorO 160¥ 200¥ 2507 
Emitter-Base Voltage VEBO 5V 
Collector Current Ic 100mA 
Collector Peak Current (t <10a3) Ton 500m 
Total Power Dissipation (Tc <25°C) Prot low 

(Ta < 25°C) . 1.25 
Operating Junction & Storage Temperature 1) & Tstg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case @jc 12.5°C/w max. 
Junction to Ambient Osa 100°C /w = max. 


SAFE OPERATING AREA (D.C.) 


MH7301 MH7302 MH7303 


ELECTRICAL CHARACTERISTICS (TaA=25°C unless otherwise noted 


soe [oe rele 


Collector-Base Breakdown Vol 


Ic-0.lmA Ipe0 
Collector-Enitter Breakdown v Ic=l0mA Ipe0 
Voltage ; 
Collector Cutoff Current pA | Vogel50¥ Ig=0 
Collector Cutoff current pA | Vog-150¥ Ipe0 
pa | Yog=200V 1-0 
Eaitter Cutoff Current PA | Vege5V Iced 
Collector-Baitter Saturation v Iq=30mA Ipe3md 
Voltage 
Base-Iaitter Saturation Voltage Vs} Ice30mA Ipe3ma 


D.C. Current Gain Ic=30mA Vcp-10 


Current Gein-Bandwidth Product MHz | Ic=30mA Vor=20 


5| PP | Vop=30¥ Ige0 


Collector-Base Capacitance 
| f=1MEs 
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MH8100 MH0810 
COMPLEMENTARY EPITAXIAL TRANSISTORS FOR 3-5W AF OUTPUT 


The MVH8100 (NPN), MHO610 (PNP) ere complementary 
silicon planer epitaxial transistors designed for the output 


stages of 3—5 watt audio amplifiers. They are also suitable for CASE 
switches up to 3A collector current. 70.2208 

BCE 
ABSOLUTE MAXIMUM RATINGS: 50: pny cevices veltege and exront velues ore nngatoe. 
Collector-Emitter Voltage (Vpe = 0) Vees 36V 
Collector-Emitter Voltage (Base Open) Veeo 30V 
Emitter-Base Voltage Veso 6V 
Collector Current Ik 3A 
Collector Peak Current — (t ©10mS) lou , 5A 
Total Power Dissipation (Tc < 26°C) Prot 12 
Junction Temperature J; 150°C 
Storage Temperature Range Tag 56 to +150°C 


ELECTRICAL CHARACTERISTICS (T,.=26°C) 


Collector-Emitter Breakdown Voltage Ie *50mMA tg #0 
Collector Cutoff Current Vce"35V Vge“0 
Emitter Cutoff Current Vep"5V Ie 200 
Collector-Emitter Saturation Voltage . Ig "2A Ig =0.2A 


D,C. Current Gain I¢ 0.5A Veg =2V 
ig 20.01A Vog *2V 


Current Gain-Bandwidth Product Iq 70.2A Vo_e =4V 


“Heg 1 |s classified as follows. GroupA : 40-80 Group B : 70-140 
Group C + 120-240 


MH8100 MH0810 


TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED) 


RATED POWER vs CASE TEMPERATURE 


Te(*c) 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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APPLICATION 1: 3W OTL AUDIO AMPLIFIER 


MH8100 MH0810 


All resistances in ohms. RV is adjusted to 100-ohms 
at which quiescent collector current of Q, = 5SmA. 


TRANSISTORS 
Q, : MH8100, Hee GROUP B to C, mounted on heat sink. 
Qs : MHO0810, Hee GROUP B to C, mounted on heat sink, 
Q3 : BC238, Hee GROUP B. 
a, : BC338, any Hee GROUP. 
Q, : BC308, Hee GROUP B to C. 


CIRCUIT PERFORMANCE 
Supply Voltage 

Max Undistorted Output 
Input Sensitivity 

input Impedance 
Frequency Response 

Total Harmonic Distortion 


Current Drain 


: 13.2V (16V @ no signal) 

: OW @ 1KHz 

: 84mV @ 3W output 

: 90K ohms @ 1KHz 

: 37Hz to 65KHz, —3dB 

: less than 1% @ 2W output, 1KHz 


: 42mA @ no signal 
440mA @ SW output 


9 +Vcc 


MH8100 MH0810 


APPLICATION 2: GW OTL AUDIO AMPLIFIER 


INPUT 


All resistances In ohms. RV Is adjusted to 100-chms at 
which quiescent collector current of Q, = 5mA. 


TRANSISTORS 
Qa, : MH8100, He GROUP B to C, mounted on heat sink. 
Q  : MHO0810, Hee GROUP B to C, mounted on heat sink. 
QO; : BC238, Hee GROUP B. 
Q, : BC338, any Hee GROUP. 
OC: 8C308, Hee GROUP B to C. 


CIRCUIT PERFORMANCE 


Supply Voltage : 22V (25V @ no signal) 

Max Undistorted Output : 5.5W @ 1KHz 

Input Sensitivity : 140mV @ 5W 

input impedance s 105K ohms @ 1KHz 

Frequency Response : 33Hz to 68KHz, —3dB 

Total Harmonic Distortion : Sess than 2% @ 5W output, 1KHz 
Current Drain : 3amA @ no signal 


3OmA @ SW output 


1.78, 8100C, 0810C 


MH8106 MH8108 MHO0816 MH0818 
NPN PNP SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


THE MH 8106, NH 6106 (NPN) AND MH 0616, 

MH 0818 (PNP) ARE Ba el a EPITAXIAL Ceee eee 
TRANSISTORS OF COMPLEMENTARY CHARACTERISTICS. 

THEY ARE SUITABLE FOR THE DRIVER STAGES OF 

30-5OWATT AUDIO AMPLIFIERS AND MEDIUM SPEED 

SWITCHES UP TO 1A COLLECTOR CURRENT. 


BCE 


MH 8106 (NPN) MH 8108 (NPN) 
ABSOLUTE MAXIMUM RATINGS 5.1 devices, voltage and current values are negative ME_O616_(PRP) M0618 (PNP) 


Collector-Base Voltage VcoBO TOV 90V 
Collector-Emitter Voltage VCEO 60V B0V 
Faitter-Base Voltage VERO 5v 
Collector Current Ic la 
Collector Peak Current (t ¢10sS) Icom 2a 
Total Power Dissipation @ Te <25°C Prot 10W 

@ T, ¢25°C 1.50 
Junction Temperature T 150°C 
Storage Temperature Range Tate =55 to +150°C 


SAFE OPERATING AREA (1.C.) 


MH8106 MH8108 MHO0816 MH0818 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Base Breakdown Voltage 
ME 8106, ME 0616 
MH 8106, MH 0618 
Collector-Emitter Breakdown Voltage 
MH 8106, MH 0616 
MH 8106, MH 0618 
Collector Cutoff Current 
Baitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Rnitter Voltage 


D.C. Current Gain. (Note) 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 
MH 8106, MH 8108 
MH 0616, MH 0816 


_ TxB0 


Vor(sat)* 
VEE # 

Bre 1 * 
Bye 2 * 


fy 


* Pulse Test : Pulse Width=0.38S, Duty Cycle«l% 


Note : Ere 1 is classified as follows . 
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Group As 40-80 
Group C : 120-240 
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Tc=500mA Yoge2¥ 
Tc=200mA Vog=2¥ 


IcelA Vog=2V 
Ic=100mA Voge4V 


Vop=l0V Ip=0 
f=1MEs 


Group B : 70-140 


Mi | 


1 10 


12.77.8100B.0810B 


MH8500 MHO0850 


COMPLEMENTARY EPIBASE TRANSISTORS FOR 20-25W AF OUTPUT 


THE MH 8500 (NPN), MH 0850 (PNP) ARE 
COMPLEMENTARY SILICON POWER TRANSISTORS 
FABRICATED BY ADVANCED EPIBASE TECHNOLOGY. 
THEY PEATORE MATCHED COMPLEMENTARY 
CHARACTERISTICS, HIGH FREQUENCY RESPONSE, 
GOOD SAFE OPERATING AREA AND ARE BEST 
SUITABLE FOR THE OUTPUT STAGES QF 20-25W 
HI-FI AMPLIFIERS. THEY ARE ALSO SUITABLE 
FOR SWITCHES UP TO 4A COLLECTOR CURRENT. 


CASE TO-220B 


ABSOLUTE MAXIMUM RATINGS — for p-n-p devices, voltage and current veiues are negative 


Collector-Eeitter Voltage (YBE=0) 
Collector-Emitter Voltage (Ip=0) 
Enitter-Base Voltage 

Collector Current 

Collector Peak Current (t<10mS) 
Total Power Dissipation (T¢<25°C ) 
Janction Temperature 

Storage Temperature Range 


Collector-Baitter Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 


Vors 


VCEO 


VERO 
I¢ 
Icom 
Prot 
Tj 
Tete 


Collector-Emitter Saturation Voltage Voru(sat)#* 


Base-Enitter Voltage VEE # 
D.C. Current Gain (Note) pe 1 * 


Bre 2 * 


Bre 3 * 
Current Gain-Bendwidth Product fr 


* Pulse Test : Pulse Width=0.3mS, Duty Cyole=1% 


Note : Hre 1 is classified as follows . Group A: 


40W 
150°¢¢ 
-55 to +1500C 


Ic=3A Ip=0.34 
Ic=34 Voge2v 
Ic=lA Voge2v 


Ic=0.0LA Vor=2¥ 
Ic=34 VoEe=2¥ 
Tce0.5A Vopa4¥ 


40-80 Group B : 70-140 


Group ¢ + 120-240 


MH8500 MHO0850 


TYPICAL CHARACTERISTICS 


(Ta=25°C unless otherwise noted) 
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MH8700 MHO0870 
COMPLEMENTARY EPIBASE TRANSISTORS FOR 10-15W AF OUTPUT 


The MH8700 (NPN), MHOS70 (PNP) are complementary silicon 

Power transistors fabricated by advanced epibase technology. 

They feature matched complementary characteristics, high CASE 
frequency response, good safe operating area and are best 10-2208 
suitable for the output stage of 10-15W Hi-Fi Amplifiers. They 

are also suitable for switches up to 4A collector current. 


BCE 

ABSOLUTE MAXIMUM RATINGS: For p-n.o devices, voltage and current values are negative 

Collector-Emitter Voltage (Vge = 0) Vees 60v 
Coltector-Emitter Voltage (Base Open) Veeco 50V 
Emitter-Base Voltage Veeo 5V 
Collector Current Ic 4A 
Collector Peak Current (t “&10mS) lou 7A 
Total Power Dissipation (Tc¢< 25°C) Prot 30W 
Junction. Temperature TZ, 150°C 
Storage Temperature Range Tog ~55 to +150°C 


ELECTRICAL CHARACTERISTICS (T, = 25°C) 


Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Emitter Saturation Voltage F . lo 2 2A 


Base-Emitter Voltage , : Io = 1A 


D.C, Current Gain le=1A  Veg22V 
Ig = O.01A Vog#2V 


Current Gain-Bandwidth Product lo = 0.5A Voe™4V - 


“Hee ; is classified as follows. GroupA : 40-80 Group B : 70—140 
GroupC : 120-240 


MH8700 MHO0870 


TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED) 


RATED POWER vs CASE TEMPERATURE 
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MH8700 MH0870 


APPLICATION 1: 10W OTL AUDIO AMPLIFIER 


+Vce 


INPUT 


All resistances in ohms. RV is adjusted to 100-ohms 
at which quiescent collector current of Q, = SmA. 


TRANSISTORS - 
Qa, ~: MH8700, Hee GROUP 8 to C, mounted on heat sink. 
Q, : MH0870, Hee GROUP B to C, mounted on heat sink. 
QQ, : BC238, Hee GROUP B. 
Qa : 8C337, With X-67 heat sink mounted on chassis. 
OQ, : BC308, Hee GROUP B to C. 


CIRCUIT PERFORMANCE 


Supply Voltage : 32V (37V @ no signal) 
Rated Output : 10W 

Max Undistorted Output > 11,.5W 

Input Sensitivity : 200mV @ 10W output 

Input Impedance : 110 Kohms @ 1kHz 
Frequency Response : 30Hz to 70KHz, —3dB 

Total Harmonic Distortion : less than 0.5% @ 10W, 1KHz 
Current Drain 3 50mA @ no signal 


560mA @ 10W output 


MH8700 MHO0870 


APPLICATION 2: 15W OTL AUDIO AMPLIFIER 


10uF 


All. resistances in ohms. RV is adjusted to 1.2K ohms 
at which quiescent collector current of Q, = SmA. 


TRANSISTORS 
Q, : MH§700, Hg GROUP A to B, mounted on heat sink. 
Q, : MHO0870, Hee GROUP A to B, mounted on heat sink. 
Q, H -BC182, Hee GROUP A to B. 
Qa, : BC212, Hee GROUP A to B. 
Qs : BC238, Hee GROUP B. 
Og BC237, Heg GROUP A to B. 
Q, : BC307, Hee GROUP B. 
CIRCUIT PERFORMANCE 
Supply Voltage : 38V (44V @ no signal) 
Rated: Output : 16W 
Max Undistorted Output : 16.6W 
Input: Sensitivity : 230mV @ 15W output 
Input Impedance : 100Kohms @ 1kHz 
Frequency Response : 17Hz to 85kHz, —3dB 
BHz to WkHz, —1dB 
Total Harmonic Distortion : fess than 0.1% @- 16W output, 1KHz 
tess than 0.3% @ 15W output, 10KHz 
Current Drain 2 20mA @no signal 
630mA @ 16W. output 


1.78 , 8700E, 0870E 


ML555 
PRECISION TIMER 


FEATURES DESCRIPTION 


© Timing from microseconds through hours The ML 555 monolithic integrated circuit is « 
© Monestable and astable operations highly stable timer for precision timing and oscillator 


> passer pice er slak 200mA applications. Additional terminals are provided for 


© Output can drive TTL triggering or resetting if desired. As a timer, the 

© Temperature stability ef 0.005% per °C ML.555 is capeble of producing accurate time delay 

© Normally on and normally eff output From microseconds through hours. As an oscillator, 
APPLICATIONS the Free running frequency and the duty cycle ere 

both accurately controlled with two external resis- 

® Precision timing : 

© Pulse generation tors and one capecitor. 

e omer timing e 

@ Time delay generation ; 

© Pulse width modulation : The ML555 may be triggered and tae on 

© Pulse position modulation falling waveforms and the output can drive TTL 

© Missing pulse detector circuits with source or sink current up to 200mA. 


BLOCK DIAGRAM SCHEMATIC DIAGRAM 


i 


ORDERING INFORMATION 


Package Temperature Order 
Type Range Number 


Mint DIP) 00°C to +70°C =—s ML 555V 
TO-99 o°€to+70°C MLs3ssT 


Mini DIP 


ML555 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +18V 
Power Dissipation 600mW 
Operating Temperature Range 0°C to +70°C 
Storage Temperature Ronge ~ 65°C to +150°C 
Lead Temperature (Soldering, 60 seconds) +300°C 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Voc = +5V to +15 unless otherwise specified) 


; 


TEST CONDITIONS 
Supply Voltage 


Supply: Current Low State Output, Note 1 
Voc = 5V, Ry = co 
Vec = 15V, Ry = © 
Timing Error Ry, Re = 1K to 100KA, Ca0.1 WF, 
Initial Accuracy % | Note 2 7 
Drift with Temperature 
Drift with Supply Voltage 
Threshold Voltage 


Trigger Voltage 
Trigger Current 
Reset Voltage 


Threshold Current 
Control Voltoge Level 


Output Voltage (Low) 


link = 5.0mA 
Vee = 15V 

link = 10mA 

ling = 50mA 

link = 100mA 

link = 200mA 


Output Voltage (High) 


Rise Time of Output 
Fall Time of Output 


NOTES: 


1. Supply current when output high is typically 1mA less. 
2. Tested at Voc = 5Y and Voc = 15V. 
3. This will determine the maximum value of Ra + Rp. For 15V operation, the maximum total R = 20MN, 


NORMALIZED DELAY Time 


MINIMUM PULSE WIOTH 


= 
ae 
as 
ae: 
yt 
=e 
|| 
| TT 


\\ 


y\i fT 
1 
—_ 
vat 
\m 
| 
= 


\\ 


\ 


0.1 0.2 03 0.4 
LOWEST VOLTAGE LEVEL OF TRIGGER PULSE ~ KVeg 


LOW OUTPUT VOLTAGE 


DELAY TIME VS 
SUPPLY VOLTAGE 


TYPICAL CHARACTERISTICS 


SUPPLY CI 
vs SUPPLY VOLTAGE 


LT 

HL ATL 
ALL 

Be 

ves 

LHe | 


‘SUPPLY CURRENT — mA 


VS OUTPUT SINK CURRENT 


ML555 


HIGH OUTPUT VOLTAGE 
VS OUTPUT SOURCE CURRENT 


Voc — Your — volts 


PROPAGATION DELAY VS 
sop VOLTAGE LEVEL OF TRIGGER 


LOWEST VOLTAGE LEVEL OF TRIGGER FUSE — X¥c0 


ML555 


APPLICATION INFORMATION 


Monostable Operation 

When the timer is operated as a monostable multivibrator, 
one externol capacitor, C, and one external resistor, R,, 
ore vsed os shown in Figure 1. When the trigger input is 
reduced below 1/3 Voc, the timer internal flip-flop is set. 
This releases the short circuit across the external copacitor 
ond the output goes HIGH. The voltage across the ca- 
pacitor begins to rise exponentially with the time constant 
&,C. When the capacitor voltage reaches 2/3 Voc, the 
internal compargtor resets the flip-flop and the external 
copacitor, C, is rapidly discharged provided the trigger 
voltage is returned above 1/3 Voc. The output is now in 
LOW state and a new timing cycle may be initiated. The 
time thet the output ‘is in the HIGH state is given by 1.1 
R,C or con be taken directly from Figure 2. Both the 
chorge rate and internal threshold are directly proportional 
to the Voc supply voltage. Thus, the timer output pulse 
width is independent of the power supply voltage. If a LOW 
is opplied to the reset input, the output is forced LOW and 
the external capacitor discharged regardless of the other 
inputs. 

When the reset function is not in use, it is recommended 
thot PIN 4 connected to Voc to avoid ony possibility of 
false triggering. - 


Va 


AP a) _| 
AAAA | 


os 
‘Tee DELAY (OUTPUT HIGH? 
Fig. 2. Monostable Pulse Width. 


Astable Operation 


When the timer is operated in the ostable mode, two 
external resistors, Ra and Rg, ond one external capacitor, 
C, are used as shown in Figure 3. With this connection, 
it will trigger itself and free run as a multivibrator. The 
external capacitor charges through Ra + Rb and dischorges 
through Rb only. Thus the duty cycle may be precisely 
set by the ratio of these two resistors. 
In this mode of operation, the capacitor charges ond 
discharges between 1/3 Voc and 2/3 Voc, As in the 
triggered mode, the charge ond discharge times, ond 
therefore the frequency are independent of the supply 
voltage. 
The charge time (output high) is given by 

t, =0.693 (Ra + Rb) C 
And the discharge time (output low) by: 

te =0.693 (Rb) C 


-Thus the total period is: 


Tat, + te 0.693 (Ra + 2Rb) C 
The frequency of oscillation is: 

f= JI - 1.44 
~ T (Ra + 2g) C 
The duty cycle is: 


10 10 #100) tk Wk 100k 
FREE RUNNING FREQUENCY — Hz 


Fig. 4. Astable Free Running Frequency. 
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ML1060 
SIX-DIGIT LED DISPLAY DRIVER 


SCHEMATIC DIAGRAM 
Cl ¢c2 c3 C4 c5 Ccé6é 
GENERAL DESCRIPTION Bl B2 B3 B4 BS B6 


The ML1060 is a monolithic silicon chip 
consisting of six NPN common-enitter 
transistors. It features low leakage, low 
VCE(sat), small chip size and CMOS compatible. 


E 
The ML1060 is designed for use as an LED/ 
CMOS digit driver interface in electronic 
watch systems and calculators using common- 
cathode multiplexed LED displays. Wire bond- oO oOooogg 
ing by hybrid assesblers is facilitated by E Bl B2 B3 B4 BS B6 
the large, well spaced 5x5 mils bonding pads. 042" 


S$ Cl C2 C3 C4 C5 C6 


OOoOoogao 


For silicon chip in plastic dual-in-line 
package, please order part no. ML1060-DIP. 


DIP TYPE (TOP VIEW) | 
ABSOLUTE MAXIMUM RATINGS (DIP TYPE) E B1 B82 B3 Ba Bs Be 


Any one transistor : 


Collector-Emitter Voltage 
Enitter-Base Voltage 

Collector Current 

Base Current 

Collector Dissipation (Ta < 25°C) 


ifEas 


S Ci Ce €3 Ca C5 CE 


Total Package Dissipation (TA<25°C) 750uW 
Note : The S-terminal (substrate) 


Operating Temperature Range -26 to 85°C must be connected to a 
voltage which is more 
Storage Temperature Range -55 to 150°C negative than any collector 


voltage. : 


ML1060 


ELECTRICAL CHARACTERISTICS PER TRANSISTOR (Tén25°C 


senon esse | oe a ee aera | 


Ip 
Bnitter-Base Breakdown Voltage EB Igs0.1mA C20 


Collector Cutoff Current ER Vou=4V¥ Rap l0Ka 


Icu6QmA Ipe6. 90h 
Base-Enitter Voltage - : IBeleA VcE=2.4¥ 


r 
D.C. Current Gain Ica63nA Vope2.4V¥ 
Current Gain-Bandwidth Product Icz50mA VCE=2. 4¥) 


Output Capacitance VcBn2¥ Ipe0 
f=1Miz 


TYPICAL CHARACTERISTICS (TAs 25°C) 


1.0 


! Palse — VcE s =a v, 
Ha sy ay HE Po A 


Hise mali 
CI EPEC oa 
TT 


0. 


0.01 
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ML2005 
5V —200MA POSITIVE VOLTAGE REGULATOR 


FEATURES CASE 10-39 CASE TO-220B 
* LOW INPUT VOLTAGE R©QUIREMENT [ce 
* LOW OUTPUT IMPEDANCE 2 1. Input 
* OUTPUT SHORT CIRCUIT PROTECTION ixhys 2. Output 
a 3. Ground 
* HIGH TEMPERATURE. STABILITY 132 
* AVATLABLE IN CASE 70-59 / 10-2208 ORDER PART NO. ORDER PART NO. 
ML2005¢ ML2005P 
ABSOLUTE MAXIMUM RATINGS ML2005¢C ML2005P 
Input Voltage V1 20V 20V 
Total Power Dissipation (Tc <25°C) Ptot Sw 12W 
(Ta €259c) 0.9W 1.5W 
Junction Temperature T; 175°C 150°¢ 
Operating Temperature Range Top -25 to 85°C -25 to 85°C 
Storage Temperature Range Tstg -65 to 175°C -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case Ojc 300c/w max. 10.4°C/w max. 
Junction to Ambient Oja 167°C/W max. 83.3°C/w max. 


ELECTRICAL CHARACTERISTICS 


Output Voltage . Vi=7V  Io=150mA 
Vi=10V  I0= 150m 


Load Regulation VrI=10V Ip=5-150mA 
Line Regulation } I9g=150mA VI=7.5-15V 
Quiescent Current Vr=l0V Io=0 


Qutput Short Circuit Current VI=10V Vo=0 
Ripple Rejection (f=100Hz) I9=150mA Vy=9-11V 


Output Resistance Vr=10V Jo=150mA 


Output Noise Voltage Vy=10V f=10Hz-100KHz 
Iop= 150mA 

Temperature Coefficient Vy=10V Ip=5mA 
Ta=0 - 70°C 


* Test duration less than 10 Sec. 


ML2005 


TYPICAL CHARACTERISTICS (Ta250¢ unless otherwise noted) 
a eee aerial | 


Vr Vo 
Teat duration less than 10sec. Cy and Cy greater than lp, 
TOTAL POWER DISSIPATION QUIESCENT CURRENT 

vs AMBIENT TEMPERATURE vs INPUT VOLTAGE 


OUTPUT VOLTAGE 


Vo 
(v) 


2.78 


-ML2005 


CIRCUIT APPLICATIONS 


v_/ 200ma OUTPUT 
10K~) ML2005P 


-8V 200mA OUTPUT 


CX754B/C 
mounted on_heat sink 


Vv 2A OUTPUT 


CX705 
mounted on heat sink 


ML9400 
VOLTAGE-TO-FREQUENCY CONVERTER 


a a el 


DESCRIPTION 


The MLQ400 is a low cost voltage-to-frequency converter combining Bipolar and CMOS 
technology on a single chip. The converter accepts a variable analog input signal 
and generates an output pulse train whose frequency is linearly proportional to the 
input voltage. A complete V to F system requires addition of only 2 capacitors, 3 
resistors, and 2 supply voltages. F to V conversion is also possible. 


FEATURES 

* 10Hz to 100kHz operation 

* + 0.01% typical linearity to 10kHz 

+ 25PPM/*C typ. gain temperature stability 
Open collector output 

Output can drive STTL loads as well as CMOS 
Pulse and square wave outputs 


* 


Progresmable scale factor 
Low power dissipation: 27aW typical 


* * * * * 


APPLICATIONS 

* Precision V/F Converters 

* Precision FN Converters 

* 13 bit A/D Converters 

* pF data acquisition 

* Ultra long time interval integrator 
* Digital scales 

* Thermostats 

* Digital panel meters 


14-Pin Plastic DIP 


* Phase locked loops ABSOLUTE MAXIMUM RATINGS 
* Remote control Vpp to Vss 18v 
* FSK data transmission In t 1OmA 
* Analog data transmission & recording Iyer + 10mA 
* VCO Vomax - YO COM 18V 
* Commmications scrambler rer - Vssi 1.5V 


* Sound in Video Games Operating temp. 0°C~70°C 


ML9400 
See 


VOLTAGE TO FREQUENCY CONVERSION 


TYPICAL ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, VDDe5V, VSS=-5V, VREF<-6.2V, BBIAS=100K.9, Ta=25°C 
INPUT CIRCUIT Tin 31 @ Vin = 10V, Rin = 1M0 
Violoffeet) 2 <¢+ 10mV @ 0 <T, < 70°C 
Vio(drift) t <+ SPPU/*C: §=6@ OFC <TA <70°C 


SUPPLY REQUIREMENTS Ipp : QmA 
vou 10.6 @ Ty \10ah 
CONVERSION ACCURACY Linearity(10kHz):+ 0.01% @ Vin = 0 to 10V 


(100KHz i+ 0.1% ® Vin = 0 to 10V 


Fall Scale 
Tewperature 3+ 26PPM/°C @ 0°C <Ta <70°C 
Stabilit 


TYPICAL APPLICATION 
‘pp 10Hz to 10kHz V/F CONVERTER 


EQUATIONS 


eV. 
ey x 
R. 
ortset wha : en 
adjust ~, (MAX) 
1002 pa eae 


TOA - 


82x Ha 20K 


<1 
BIAS = 
age “EC yyy SSC 


REF 
utput For optimum stability: 


common c NT wh Xx Cc 


' REF 


(Pulse Train) 


NOTES 
1. To adjust fmin, set Vin=l0mV and adjust the 100K offset for 10Hz out, 
2. To adjust fyax, set Vin=l0V and adjust Rin or VREF for 10kHs out. 
3. Output waveforma : + SV 
| | J [ 2.5pS typ. | four 
GND 1 
k——— ‘tour —> 
+ &V 


4. To increase fQUT(MAX) to 100kHs change CREF to 20pF and Cnt to SOpF. 


5. For high performance applications use high stability components for Rin, CREF, and 
VREF. (metal file resistors and glass film capacitors.) Also separate the output 
ground (Pin 9) from the input ground (Pin 6). 


ML9400 


FREQUENCY TO VOLTAGE CONVERSION 


10Hz to 100kKHz 


min -0.N, +0.4 
max -2V, +Vpp 


Waveform Sine, Triangular, Square, or Pulse 


Duty Cycle 0.5pS min negative pulse width 
5. 0p min positive pulse width 


>10MOa (FET INPUT) 


0 to 4V¥ (Vpp_) 

= [ner x Crer x Rint] Fn 

Rpt x CIntT 

Inversely proportional to CINT and input frequency 
KO pin 


Ti 
iste sete 3 


OC —10KHz F/V CONVERTER 


NOTES 


1. The input signal sust cross through sero in order to trip the comparator. In order 
to overcome the hysteresis the amplitude must be greater than +100sV¥. If the com- 
parator input voltage exceeds -2.5V then the Op Amp eutput will go to ite maximum 
positive output voltage for the duration of the overvoltage. 


If the input voltage has a wide amplitude variation then a pair of back to back 
diodes may be used to limit the voltage to + 0.7V. 


R 
Fin = 


2. 
3. 


NOTES : 


ML9400 


Tf only a unipolar input signal (FIN) is available it is recommended that either an 
offset circuit using resistor be used or that the signal be coupled in via a 


capacitor, 
FIN ly FIN, 8 
i 2 a he a 


The output voltage of the Op Amp is referenced to Pin 6 (GND). So if Pin 6 is used’ 
to determine the comparator threshold the Op Amp output reference will also be 
shifted. 


For 100KHz maximum input Ryyr should be decreased to 100KQ, 


fo and fo/2 are not used in the FAV mode. However, these outputs may be useful for 
some applications, such as a buffer to feed additional circuitry. f,. will then 
follow the input frequency waveform; except that fo will go high 3n5 after FIN goes 
high. fo/2 will be square wave with a frequency of one half fy. 


If these outputs are not used then Pins 8, 9, and 10 may be left floating or connect- 


ed to ground. +—++-0.58 min ene 5pS min 


SINGLE SUPPLY F/V 


1. The input is now referenced to 5.1V (Pin 6). The input signal must therefore be 


2. 


restricted to be greater than 3 volts (Pin 6 -2V) and less than 10 to 15V (Vpp). 


If the signal is AC coupled then a resistor (100K to 10M) must be placed between 
the input (Pin 11) and Pin 6. 


The output will now be referenced to Pin 6 which is at 5.1V (Vz). For frequency 
meter applications a lmA meter with a series scaling resistor can be placed across 
Pins 6 and 12. 
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MPS3638 and similar types 
SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


CASE TO-92A 
THE FOLLOWING TRANSISTORS ARE SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR USE IN GENERAL PURPOSE AMPLIFIERS AND MEDIUM SPEED SWITCHING UP 
TO 500mA COLLECTOR CURRENT. THEIR MAXDAM POWER DISSIPATION=500n¥ 
@ Ta <26°C. 
EBC 


D.C. CHARACTERISTICS (Ta=25°C ) For p-n-p devices, voltage and current values are negative 


= | (v) | (v) | (vw) | (na) 


@ 150/15 


100-300 © 150/10 
25- © 500/10 


100-300 @ 150/10 0.8-2.0 @ 300/30 
20- © 300/2 


20- @ 10/10 

35-350 @ 50/10 ous | Sewers ha 
30- © 50/1 -1.5 @ 50/2.5 
15- © 300/10 0.8-2.5 @ 300/30 


40- 0 0.1/10 

80- @ Mn 0.25 -1.0 @ 50/2.5 

100- —- @ 10/10 

go-240 @ 50/1 | 4 -1.3 @ 150/15 
1.0 


MPS3638 and similar types 


A.C. CHARACTERISTICS (TA=25°C) 


For pap devices, voltage and current velues are negateve. 


fee @: vont Cib @ VEB=0.5V | ton | torr 
i) Eo (pr) 120 (ns) | (n3) 


TYPICAL CHARACTERISTICS 
(Taw25°C unless otherwise noted) 
VBE(sat) & VCE(sat) vs Ic 


1.2 [Poise Test TT] Le 


7 ' 
iN 
Si an ull} 
CUE TTI CN 
TT 


0 
1 10 100 1000 1 10 100 1000 


On CO 
Bazan UN 

WP accHli SMU 
COAT TINT 
CATO CC 


Tc (ma) Ves (v) 


mall a 
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MPS4354,5,6 PN3567, 8,9 
COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


CASE TO0-92A 
THE MPS4354, 5, 6 (PNP) AN® PN3567, 8, 9 (NPN) 
ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS DESIGNED FOR AF MEDIUM POWER AMPLI- 
FIERS AND MEDIUM SPEED SWITCHING APPLICATIONS. 
EBC 
PNP NPN 
MPS4354 PN3567 ; 
ABSOLUTE MAXIMUM RATINGS For p-npdevices, voltage end current veluse are negetive MPS4355 MPS4356 PN3569_PN3568 
Collector-Base Voltage VcBO 60v 80V s8ov 8ov 
Collector-Emitter Voltage VCEO 60V 8ov 40v 60v 
Baitter-Base Voltage VEBO 5v ov sv 5V 
Collector Current Ic ny 
Total Power Dissipation (TA< 25°C) Ptot 6 25a 
derate Sall/*C above 25°C 
(Tc < 25°C) 1.5W 
derate 120¥/*C ahove 25°C 
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Tan25°C unles otherwise 2 noted) 


Ic=0.01mA Ip-0 


Collector-Emitter Breakdown Ic=l0mA = [ps0 
Voltage l 


Ig=0.01mA Ice0 


Vop=50V Igc0 
Vcp=50V¥ IE=0 
Tg=75°C 
VCBe40V Ip-0 
VcB=40V Ig<0 
Ta=75°C 


Enitter-Base Breakdown Voltage 


Collector Cutoff Current 


Bnitter Cutoff Current Ic=0 

Collector-Emitter Saturation 
Voltage 

IczlA IB=0.1A (Note 2) 


Icz1508A Ipel 
Ic2500mA IB= 
IcslA Ip=0.1A (Note 2) 


Base-Emitter Saturation Voltage 


“4q<4q <<< B Ee EE < 


* Pulse Test : Pulse Width-0.30S, Duty Cycle=1% 
Note 1 : equal to the values of absolute maximum ratings. Note 2 : for MPS4355 only 


MPS4354,5,6 PN3567, 8, 9 


Base-Emitter Voltage Icel50mA VCEcl1V 


Icn500mA VCE=0.5 
Ic=lA VepelV (Note 2) 


Current “ain-Bandwidth Product Ica50mA VCE=10V 


Collector-Base Capacitance VcB=10V Igc0 


{=140KHz 
Emitter-Base Capacitance VEB=0.5V Ice0 
f=] 40KHz 
Noise Figure Ic=0.leA 3 VCR=@10V 
Ro=1KO f=1KHs 
Turn-On Tine Veeu30V Icu500mA 

Tp 3=50mA 

Turn-Off Time Voou ay Ic2500mA 


0. an 
1mA/10V 
10mA/10V 
100mA /10V 


500mA/10V 


1.6 2 

a a Palos Test ae Ta=258°C |! ie HM 
: oe ee ed 
a (Volt) vse @ Yoel 

YA 

& i 0.4 


Il 
II 
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MPS6530 through MPS6535 


COMPLEMENTARY 
SILICON GENERAL PURPOSE AMPLIFIERS & SWITCHES 


CASE T0-92A 

THE MPS6530 THROUGH MPS6535 ARE SILICON PLANAR 

EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE AMPLIFIERS 

AND MEDIUM SPEED SWITCHING APPLICATIONS UP TO 600mA 

COLLECTOR CURRENT. THE MPS6530, MPS6531, MPS6532 

ARE NPN AND ARE COMPLEMENTARY TO THE PNP MPS6533, 

MPS6534, MPS6535 RESPECTIVELY. EBC 

NPN 
ABSOLUTE MAXIMUM RATINGS Forpne onic voape and curontvius oe mente MPSED90 MPS6535 
MPS6531_MP36532 
Collector-Base Voltage VoRo 60V 50V 40V 30V 
Collector-Enitter Voltage Voro 40V 30V 40V 30V 
Emitter-Base Voltage Vino sv 5V 4v 4v 
Collector Current Io 0.6A 
Total Power Dissipation (Tc< 25°C) Ptot 1.2W 
(TAS 259) 500mW 

Operating Junction & Storage Temperature T, Tate -55 to 150° 


ELECTRICAL CHARACTERISTICS (Tae25°C_ unless otherwise noted 


[Perper | simon | vax trp wax [Orit | SO” CONDITIONS 


Collector-Base Breakdown Voltage Ic#0.0lmA Ipe0 
MPS6530, MPS6531 

MPS6532 

MPS6533, MPS6534 

MPS6535 


Oellector-Enitter Breakdown Voltage 
MPS6530, MPS6531 
MPS6532 ; 
MPS6533, MPS6534 
MPS6535 


Emitter-Base Breakdown Voltage 
MPS6530, 1, 2 
MPS6533, 4, 5 
Collector Cutoff Current 
MPS6530, MPS6531 
MPS6532 
MPS6533, MPS6534 
MPS6535 


Ig70-Olma Ic=0 


Collector Cutoff Current 
MPS6530, MPS6531 
MPS6532 
MPS6533, MPS6534 
MPS6535 


Collector-Emitter Saturation 
Vol tage MPS6530, MPS6532 
MPS6531 
MPS6533, MPS6535 
MPS6534 3 
Base-Emitter Saturation Voltage 
MPS6530, MPS6532 
MPS6532 
MPS6533, MPS6534 


D.C. Current Gain 

MPS6530, MPS6533 
D.C. Current Gain 

MPS6531, MPS6534 


D.C. Current Gain 
MPS6532, MPS6535 
Collector-Base Capacitance 
MPS6530, 1, 2 
MPS6533, 4, 5 
Current Gain-Bandwidth Product 


VBE(sat)* 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l% 


Hyg (NORMALIZED) vs Ic 


CTT ETT Tae25°¢ 
TUTTI] Putee test 
UE 


a a et 
ca OE al 
oe LUT TP TTIN NUT 
PT TU A 


HFE (NORMALIZED) 


PT TE NN 

PT EI TN 

LUT TUN 
100 


MPS6530 through MPS6535 


T,=600C 
T,=60°C 


Ic=100mA Ip=l0ma 


<s4d4< <4 


I¢=100mA Ip=10mA 


Ic=l0mA VoE=lV— 
Ic=100mA VeE=1V 
I¢c=500mA Vor=l0V 
Ic#l0mA Ver=1V 


Ig=100mA Yore1V 
Te=500mA VcE#10V 


1.6 


VOLT 
1.2 


Cc 
To Cn 
om 
sat) LT 
vse’ rr LTT 


| 7 
PP Yer(sat) Til 


1 10 100 100 


1.78.6500B.0650B 


MPS6560 MPS6561 MPS6562 MPS6563 


COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE MPS6560, MPS6561 (NPN) AND MPS6562, MPS6563 


CASE TO-92A 


(PNP) ARE SILICON PLANAR EPITAXIAL TRANSISTORS 
DESIGNED FOR COMPLEMENTARY SYMMETRY AUDIO OUTPUT 
APPLICATIONS. THEY FEATURE LOW COLLECTOR TO 
EMITTER SATURATION VOLTAGE (0.23V TYPICAL @ 


Tc=500mA). 


MPS6560(NPN MPS6561 (NPN 
ABSOLUTE MAXIMUM ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current vaiues are negative —— “a 


Collector-Base Voltage Vono 
Collector-Britter Voltage A'o}°8) 25v 20V 
Emitter-Base Voltage VEBO nv 
Collector Current ; I¢ 0.6A 
Total Power Dissipation (Tc 25°C) Prot 1.5W 

(Ta £25°C) 625mw 
Operating Junction & Storage Temperature Ts Tetg ~55 to 150°C 


ELECTRICAL CHARACTERISTICS 


Collector-Base Breakdown Voltaga BV, 
Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 
Collector-Emitter Saturation 


Voltage 


Base-Emitter Voltage 


D.C. Current Gain 


unless otherwise noted 
1P36560( NPN )| MPS6561 (NPN) 
MPS6562( PNP)| MPS6563(PNP)| UNIT| TEST CONDIPTONS 


Ta225°C 


Ic=0.lmA = Ig=0 
Vop=20V IE=0 
’ Vor#Voro 6 Ipe0 
VEB=4V¥ I¢=0 

Ic=500mA Ip=50mA 
To=350mA Ip=35mA 
Ic=500mA VCE#1V - 
Ic=350mA Vor=1V 
Ic=10mA Vog=1V 
Ig=100mA VcE=1V 
Ico=500mA Vop=1V 
Ic#350mA VoElV 


Current Gain-Bandwidth Product Ic#1l0mA VeE=10V 


Collector-Base Capacitance 
* Pulse Test ; Pulee Width-O.3aS, Duty Cyole-1% 


pF | Vop=lOV Ip=0 
f=] 00kHz 


MPS6560 MPS6561 MPS6562 MPS6563 


TYPICAL CHARACTERISTICS 
(T,=25°C unless otherwise noted) 


Prot vs Ta 
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MPS6565 and similar types 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 


EPITAXIAL TRANSISTORS FOR USE IN AF 

SMALL SIGNAL AMPLIFIERS AND DIRECT 

COUPLED CIRCUITS. THEIR MAXDAM POWER MPS TYPES oN TYPES 
c 


THE ABOVE TYPES ARE NPN SILICON PLANAR CASE 10-0 CASE 10-0 
7 


DISSIPATION = 360mW AT TA 25°C. 


EB ECB 


ia 


DEVICE SPECIFICATIONS (Ta=25°C 


DEVICE LVCEO| BVEBO| ICBO @ VcB| Bre @ Ic/Vce |VcE(sat) @ Ic/Iz 
TYPE (Vv) | (¥) |(ma) = (v) (ma)(V) (V) — (mA)(ma) 
win-max 


wax 

Daclea ee @ 18 | 30-90 @ 2/4.5 

j18 [5 |s00 @18| w-250 2/45 [ | 
is | 8 [too ere | ts-220 2/5] 


90-180*@ 2/10 
800 @ 25 | 150-300*8 2/10 
235-4708 2/10 


§ 


Cob< SpF @ VCBe10V 


+ hfe @ 1KHz 


MPS/2N3707 


MPS/2N3708 For MPS/2N3707 only 
MPS/2N3709 1.0@10/0.5 | NF<5aB @ 
MPS/2N3710 


Ic=0.1mA VcRp=-5V 


MPS/2N3711 10K0_f=30-15k Hz 


60 @ 1/5 
urs/25172_| 25 | 5 |100 @ 25 | 100-800 @ 10/10 


MPS 6512 ce 2/ ae . 
ee ens 90-180 0 2/19 | 95 @ 50/5 
60- © 100/10 
| foo @ 20 |. 40-160 @ 10/10 | 94 @ 10/1 
4 froo oss | 100-2 9-4/8 | 0.5 @ 10/1 
4 | 


Cob< 3.5pF @ VcB=10 


Cob< 3.5pF @ VCB=10 
fT>200MHz @ IC=]0mA 


* Hrg GROUPINGS : 
Y = 100-150 
B= 126-185 


G = 180-295 


1100_@ 35 | 100-300" 1/5 | 0.5 @ 10/1 
100- @ 0.1/6 

100 @ 45 | 300 500 @ 10/5 0.5 @ 10/1 

hoo _@ 45 | 100-300%@ 1/5 


_0.5 @ 10 


MPS6565 and similar types 


TYPICAL CHARACTERISTICS (Ta=26°C UNLESS OTHERWISE SPECIFIED) 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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VBE AND VCE(sat) 
vs COLLECTOR CURRENT 
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COLLECTOR—BASE CAPACITANCE 
vs COLLECTOR—BASE VOLTAGE 


CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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MPS8000 
NPN RF MEDIUM POWER AMPLIFIER & DRIVER 


THE MPS8000 IS AN NPN SILICON PLANAR EPITAXIAL CASE T0-924 X-67 BEAT SINK 
TRANSISTOR DESIGNED FOR RF DRIVER AND LOW @ 
POWER OUTPUT STAGE IN CB EQUIPMENT OPERATING : 

TO 30MHz. a soe’ 


EBC 
ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Voltage (VBE=0) VcEs 60V 
Collector-Bnitter Voltage (IB=0) VCEO 30V 
Enitter-Base Voltage VEBO 3V 
Collector Current I¢ O.5A 
Collector Peak Current Icm lA 
Total Power Dissipation @ Te<25°C Pot 1.5W 
With X-67 Heat Sink @ T:<250¢ 800mW 
No Heat Sink @ Tas 25% 625mW 
Operating Junction & Storage Temperature Ty» Tstg ~55 to 1500C 


ELECTRICAL CHARACTERISTICS (Ta=#25°C unless otherwise noted 


a 


Collector-Bmitter Breakdown Voltage | LVcES pst (Pulsed) 
B 


Emitter-Base Breakdown Voltage BVERO Ig-lmA Ic#0 

Collector Cutoff Current IcBo ) Vop=50V Ip=0 

Collector-Bnitter Saturation Voltage] Vcor(sat) 0.07 0.3 Ic=l100mA Ip=lOmA 
Base-Enitter Saturation Voltage VBE(sat) 0.72 Ic=100mA IB=10mA 
D.C. Current Gain Bre 30 150 Ic=100mA Vop=2V 
Current Gain-Bandwidth Product 150 240 Ic=50mA VcE=lOV 
Power Output 350 Voce13.6V f=27MHz 


Pinm2].6mW 


MPS8000 


cS av Taa25°C 
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Ct = 6.0 90 6.0 bF ARCO 462 oF equivatent 
G2 8.0 to 180 OF ARCO 463 or equivetent 
26 10 206 DF ARCO 466 or equivetent 


Ouwet 


EC TEST 3 NO. 1B 
2.78.8300 


MPS-A05 MPS-AO06 MPS-A55 MPS-A5d6 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE MPS-AO5, MPS-AO6, MPS-A55, MPS-A56 CASE TO-92A 
AR™ SILICON PLANAR EPITAXIAL TRANSISTORS 7 

FOR AF DRIVERS AND OUTPUTS, AS WELL AS 

FOR UNIVERSAL APPLICATIONS. THE MPS=A05, 

MPS-AO6 ARE NPN AND ARE COMPLEMENTARY TO 

THE PNP MPS-A55 AND MPS-A56 RESPECTIVELY. 


EBC 
part eal a 
ABSOLUTE MAXIMUM RATINGS fo, o-n.p devices, voltage and current values are negative MPS-A55(PNP)  MPS-A56( PNP 
Collector-Rase Voltage VoBo 60¥ 60V 
Collector-Emitter Voltage VCEO 60V 80V 
Baitter-Base Voltage VEBO 4Vv 
Collector Current I¢ 0.5A 
Collector Peak Current (t <10ms) ICM 1.54 
Total Power Dissipation (Tc<25°C) Prot 1.5W 
(Ta =25°C) 625mw 
Operating Junction & Storage Temperature 13, Tgtg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Se MPS~A06 ( RPN 
SYMBOL {MPS-A55(PNP noe TEST CONDITIONS 
MIN _MAX 
Collector-Emitter Breakdown Ic=lma Ig=0 
Vol tage 
Enitter-Base Breakdown Voltage ‘ Ipe0.1mA Ic#0 


Collector Cutoff Current VcB=VCBO IE=0 


Collector-Bnitter Saturation . Ic=100mA 
Voltage Ip=10mA 


Base-Fmitter Saturation Voltage Ic=100mA VCE=1V 


D.C. Current Gain Ic=10mA VcE=l1V 
Ic=100mA Yor=1V 
Current Gain-Bandwidth Product 
MPS-A05, 06 only Iq=100mA VoE=1V 
MPS-A55, 56 only Ic=100mA VoR=2¥ 
Collector-Base Capacitance Vopel0V Ipe0 
f-=]MHz 


MPS-A05 MPS-A06 MPS-A55 MPS-A56 


TYPICAL CHARACTERISTICS 
(Tae250C unless otherwise noted) 


Ptot vs Ta 


se Test 
Vorely 


0 50 100 150 200 
Ta (°C) 


Vee(sat) & YBE vs I¢ 
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MPS-A13 MPS-A14 MPS-A65 MPS-A66 
NPN PNP SILICON DARLINGTON AF MEDIUM POWER TRANSISTORS 


COSTS CASE 10-924 
THE MPS-Al3, MPS~-Al4 (NPN) AND MPS-A65, 
MPS-A66 (PNP) ARE SILICON PLANAR EPITAXIAL 
DARLINGTON TRANSISTORS FOR AF AMPLIFIERS 
REQUIRING HIGH INPUT IMPEDANCE. 


= al e-em) MPS-A65( PNP 
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and curfent values are negative MPS eeaiares NPN MPS~A66( PRP 


Collector-Bnitter Voltage (VaE=0) Voces 30V 30V 
Buitter-Base Voltage VEBO 10V 8v 
Collector Current Ice 0.3A 
Total Power Dissipation (Tc < 25°C) Ptot 1.2W 

(Ta £25°C) 0.5W 


Operating Junction & Storage Temperature 14. Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
[Svan | Mrs ep wa tora Tes TEST CONDITIONS 
ollector-Emitter Breakdown Voltage j Ic=0.1lmA Ip=0 


ollector Cutoff Current 100 
mnitter Cutoff Current 100 
ollector-Emitter Saturation Voltage 0.75 1-5 Ic=100mA Ip=0.1mAl 
Base-Emitter Voltage 1.35 2.0 Ic#l00mA VoE=5V 


-C. Current Gain MPS-A13 
MPS~A14 
MPS-A65 
MPS-A66 
MPS~AL3 
MPS-A14 
MPS-A65 
MPS-A66 


ent Gain-Bandwidth Product Ic=10mA Vop=5V 


Vcsel0OV IE=0 
f=100kHz 


Noise Figure (f«1kHz RG=100 IcelmA VCE#5V 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%. 


MPS-A13 MPS-A14 MPS-A65 MPS-A66 


TYPICAL CHARACTERISTICS 
(Tam25°C unless otherwise noted) 


Ta (°C) 


vor=57\ {I _| 


Pulse Test UU Ta 


VcE(sat) & VBE va Ic 


5 ait 
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MPS-A20 MPS-A70 
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS 


THE MPS-A20 (NPN) AND MPS-A70 (PNP) ARE CASE 10-924 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR 
USE IN AF SMALL SIGNAL APPLICATIONS. 
THEY ARE SUPPLIED IN SELECTED Hre GROUPS. 
EBC 

MPS-A20 (NPN 
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative MPS-A’ 0 PNP 
Collector-Base Voltage VoBo 45v 
Collector-Enitter Voltage VCEO 40V 
Emitter-Base Voltage VEBO 4v 
Collector Current Ic 100mA 


Total Power Dissipation (Ta<250¢) 


Operating Junction & Storage Temperature 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Base Breakdown Voltage 
Collector-Enitter Breakdown Voltage 
Enitter-Base Breakdown Voltage 

Collector Cutoff Current 
Collector-Eaitter Saturation Voltage 


Base-Enitter Voltage 


D.C. Current Gain 

GROUP R 
GROUP W 
GROUP B 
GROUP Y 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 


Noise Figure 


* Pulse Test : Pulse Width=0.3m3, Duty Cycle=-1% 


SYMBOL [MIN TYP MAX [UNIT] TEST CONDITIONS 


50mW 


3 
derate 2.6mW/0C above 25°C 


-55 to 150°C 


Iqg=0.imA Ipe0 
Ic=lma 
Ig=0.1mA 
VoB=30¥ 


Ic=10mA - Ip=lmA 
Tc=100mA Ip=l0mA 


Ice5maA Vor=10V 
Ig=5mA VCE*10¥V 


Ic=5mA VCE*l0V 


Vcp-l0V Ig-0 
fulMHz 


IC=0.1mA VcE=1OV 
Roel0Ka f-30Hs-15KHz/. 


MPS-A20 MPS-A70 


TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Ptot vs TA 
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MPS-A42 MPS-A43 


NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 


THE MPS-A42, MPS-A43 ARE NPN SILICON PLANAR 
TRANSISTORS FOR GEWERAL PURPOSE HIGH VOLTAGE 
APPLICATIONS SUCH AS TV VIDEO OUTPUT STAGE 
AND GAS DISCHARGE TUBE DRIVER. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage VoBo 

Collector-Enitter Voltage VcoEO 

Emitter-Base Voltage VEBO 

Collector Current Ic 

Collector Peak Current (t €10mS) Ieu 

Total Power Dissipation (Tc <25°C) Ptot 
(Ta €25°C) 


Goinekine Junction & Storage Temperature Tj, Tete 


ELECTRICAL CHARACTERISTICS: 


Collector-Baitter Breakdown 
Enitter-Base Breakdown Voltage 
Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Bnitter Saturation 
Voltage 


Base~Enitter Saturation 
Voltage 


D.C. Current Gain 


Current Gein-Bandwidth Product 
Collector-Base Capacitance 


CASE T0-92A 


100mA 


1.5W 
625mw 
-55 td 150°C 


To=OcelmA Ip=0 
Ic=lmA Ipe0 


Vop=200V Iped0 
Vcop=160¥ Ipn0 


Vgp=6V Ic#0 
Vep=4V Ic=0 


Tc=20mA IB=2mA_ 
Ic=20mA Tp=2mA 


Ic=lmA VcE=10V 
Ic=#10mA VcE=10V 
Ic=30mA VcE=LOV 
IcelOmA Vepe20V 


‘Vop=20V Ip=0 
f=1MHs 


MPS-A42 MPS-A43 


TYPI STICS 
(Tae25°C = unless otherwise noted) 
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MPS-DO1 
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTOR 


CASE TO-92A 
THE MPS-DO1 IS NPN SILICON PLANAR TRANSISTOR 3 
FOR GENERAL PURPOSE HIGH VOLTAGE AMPLIFIERS 
AND GAS DISCHARGE DISPLAY DRIVING APPLICATIONS. 
TY? PEATURES 200V MIN COLLECTOR-EMITTER BREAK- 
DOWN VOLTAGE. 
EBC 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage Vono 200V 
Collector-Emitter Voltage VoEO. 2007 
Enitter-Base Voltage Vso 4v 
Collector Current Ie 100mA 
Collector Peak Current (+t <10mS) Im 500mA 
Total Power Dissipation (Tc < 25°C) Ptot 1.5W 

(Ta <25°C) 625mW 
Operating Junction & Storage Temperature T5, Tate -55 to +150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise eo 


Collector-Base Breakdown Voltage 
Collector-Eaitter Breakdown Vol 
Emitter-Base Breakdown Voltage 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 


MPS-D01 


TYPICAL CHARACTERISTICS 


(Tan25°C = unless otherwise noted) 


200 a 
Baa RM ann mali 


01 1 10 100 oe 
To (ma) 


Civ & Cob vs Vr 
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MPS-D05 MPS-D55 


COMPLEMENTARY 
SILICON GENERAL PURPOSE AMPLIFIERS & SWITCHES 


THE MPS-DO5 (NPN) AND MPS~-D55 (PNP) ARE CASE T0-92A 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 

TRANSISTORS FOR GENERAL PURPOSE AF AMPLIFIERS 

AND DRIVERS FOR LED DISPLAY. 


ABSOLUTE MAXIMUM RATINGS fer pop cewces, voltage and current volues oe nepetive, a 
Collectcr-Base Voltage VcBo 25vV 
Collector-Emitter Voltage Vor 25V 
Enitter-Base Voltage VEpo 5Vv 
Collector Current Ic O.5A 
Total Power Dissipation (Tc<25°C) Prot 1.2W 
(Ta <25°C) 500mW 
Operating Junction & Storage Temperature . Tj, Tete -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


[ame fer ro nao [ar 


Collector-Base Breakdown Voltage Icn0.O01lmA Ip=0 
Collector-Emitter Breakdown Voltage 


Enitter-Base Breakdown Voltage BYEBRO 
Collector Cutoff Current 


IcelmA = TBO 
Ige0.01lma IC=0 
Vop=20V Ipn0 
Vog=20V VBE=0 
Vep=3¥ 9 Ice0 


Collector Cutoff Current Ices 
Bnitter Cutoff Current TEBO 


Collector-Emitter Saturation Voltage Vor(sat)* 
Base-Enitter Saturation Voltage Var(sat)* 
D.C. Current Gein tre « Ic=50mA Yor=5V 
Ic#100mA VoR=5V 
Ic=500mA Vor=5V 


Ic=#100mA Ip=10n 
Ic#l00mA Ip=10m 


4S. EE Bh ae oS 


Current Gain-Bandwidth Product Ic=50mA Vcr=10¥ 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


MPS-D05 MPS-D55 


TYPICAL CHARACTERISTICS 
(Taw25°C unless otherwise noted) 
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MPS-LO1 
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 


CASE T0-92A 
THE MPS-LOl IS NPN SILICON PLANAR EPITAXIAL 
TRANSISTOR FOR GENERAL PURPOSE HIGH VOLTAGE 
AMPLIFIERS AND GAS DISCHARGE DISPLAY DRIVING 
APPLICATIONS. IT PEATURES LOW COLLECTOR- 
EMITTER SATURATION VOLTAGE AMD HIGH FREQUENCY 
RESPONSE. 
EBC 

ABSOLUTE MAXIMUM RATING 
Collector-Base Voltage Vopo 140V # 
Collector-Eaitter Voltage VCEO 120V *# 
Eaitter-Base Voltage VEBO 5V 
Collector Current Ic 100mA 
Collector Peak Current (t<¢10mS)  . Tom 500mA 
Total Power Dissipation @ T, < 25°C Ptot 1.0 

@ ™% < 25°C 500m 
Operating Junction & Storage Temperature Tj» Tete -55 to +150°C 

Bre vs Ic Vpe(sat) & YCE(sat) vse Ic 
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Ieeiotg |_| {Ui 1 1 Lee 
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I¢ lan 


MPS-L01 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


MIN TYP MAX | UNIT} TEST CONDITIONS 


Collector-Base Breakdown Voltage BYcpo * Ics0.1mk Iy=0 


Collector-Emitter Breakdown Voltage LVog * Ic=lms Ip-0 


Emitter-Base Breakdown Voltage BVgpo IgelQuA Ig«0 
Collector Cuteff Current Topo Vepe75¥ Ige0 
Collector Cutoff Current Vor*lOOV Rpg=lka 
Baitter Cutoff Current TERO Vep=4V¥ Ic=0 


Collector-Euitter Saturation Voltage Vor(sat) Iqzl0mA Ip=lmA 
Ig=50mé Ip-SmA 


Base-Enitter Saturation Voltage VpE(sat) Ic=10maA Ip=lma 


Ic=50mA Ip=SmA 
D.C. Current Gain Ic=l0mA Vop-5V 
Current Gain Bandwidth Product Ig=l0mA Vou =10V 


Collector-Base Capacitance Vop=l0¥V Ip-0 
f=] MHz 


Small Signal Current Gain Ic=lmA Vogel0V¥ 
fulkHz 


140V 120V 
140V 140¥ 
170¥ 170V 
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MSB492 
PNP SILICON PLANAR EPITAXIAL MEDIUM POWER TRANSISTOR 


THE MSB492 IS PHP SILICON PLAWAR EPITAXIAL 

TRANSISTOR INTENDED 10 REPLACE THE GEBMANIUM 1, goacase ~~ WITH X-67 HEAT SINK 
TYPE 283492. IT FEATURES HIGH CURRENT 

CAPACITY AND IS SUITABLE FOR STROBO FLASH AND 


AUDIO POWER AMPLIFIER APPLICATIONS. @Qy 
THE MSB492 IS PACKED IN 10-924 PLASTIC CASE - 
WITH OPTIONAL X-67 HEAT SINK. veh 
dee 
EBC 
ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage -VcBO 25v 
Collector-Eaitter Voltage (Rpg=1002) -Vcer 25¥ 
Euitter-Base Voltage -VERO 6V 
Collector Current -I¢ 24 
Collector Peak Current (t ¢10s3) -Icm 4a 
Total Power Dissipation @ Tc ¢ 25°C Ptot 1.5W 
With X-67 Heat Sink, T, <¢ 25°C 800mW 
No Heat Sink, Tg < 25°C 625mW 
Operating Junction & Storage Teaperature Tj & Tate . -55 to +150°C 


UNIT | TEST CONDITIONS 


=VoE=15V Ip=0 
Emitter Cutoff Current -VgeB=6¥  I¢=0 


Collector-Emitter Saturation Yoltage -Vor(sat)* -Ic=1A -Ip=0.1A 
Base-Emitter Saturation Voltage -VBE(sat)* -Ic=lA -Ip=0.1 


D.C. Current Gain (note) Bre 1 * | -Ig=0.2A -Vopel¥ 
HrFE 2 * 


Current Gain-Bandwidth Product fp 


Collector-Base Capacitance Cob -Vcp#10V Ixe0 
f-1MHz 


* Pulse Test : Pulse Width=0.3aS, Duty Cycle=1% 


note : Hrg., is classified as follws. Group B : 80-160 Group C : 120-240 
Group D : 180-360 


MSB492 


TYPICAL CHARACTERISTICS (Tau250C, Pulse Test 


366 : Are vs Ic ive “Yor(sat) & VBE(sat) ve Ic 

ese wa 

150 2 wall : 
EYE VOLT 1.0 

100 0.8 se Coil ait! PI | 
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p> iil 

Maal mn wea 
m Ni zanill 

Preseli 


a (a) 


aN 
LUI | 


“Tk a i tli ai 


Veo =. 


(two 1.5¥V ==, 


Coil D.C. Resistance 1-2 2 0.15 ohm 


3-4 z 0.25 ohm 
5-6 : 190 ohm 
Coil Turn Ratio 1-2 3 1.5 


3-4 Hy 1.0 
5-6 3 200 


Standby Current 150mA @ Vec=3V 
60mA @ Vece=2V 


Recycling Time 9 Sec. using zinc 
carbon battery. 
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RN4918 RN4919 RN4920 
‘PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE RN 4918, RN 4919 AND RW 4920 ARE PNP CASE T0-2208 


SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. {HE RN 4916, 
RN 4919 AND RW 4920 ARE COMPLEMENTARY 10 
RN 4921, RN 4922 AND RN 4923 RESPECTIVELY. 


BCE 


Collector-Base Voltage =~ VoBO 40v 609 80V 
Collector-Emitter Voltage - VcEO 40V 60V . 80V 
Enitter-Base Voltage ~- VERO 5V 
Collector Current -I¢ 3A 

Base Current _ = Ig 1A 

Total Power Dissipation @ Tr<25°C Ptot  30W 
Operating and Storage Junction Tj, Tatg -55 to +150°¢C 


Temperature Range 


THERMAL RESISTANCE 
Junction to Case Ojec 4e17°C/w max. 


SAFE OPERATING ini (0.C.) 
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RN4918 RN4919 RN4920 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Collector Cutoff Current 
Collector QGutoff Current RN4918 


VcoesRated VcEo 
~ Vgpel.5V 
VcE=Rated Vcro 
~ Vgpel.5V 
To=125°C 
Emitter Cutoff Current —Vgg=5V  Ige0 
Base-Emitter voltage - VBE * ° ~Icela -Veg=1V¥ 
Base-Emitter Saturation Voltage — VBE(sat )* . - [~Ic=la —Ipe0.1A 
Collector-Baitter Saturation Voltage! -VCE(sat . ~Ig=la -Ige0.1a 
Hee * ~Ig=50mA -Vog=1V 
~Icg=500mA-Vcp=lV¥ 
-IcelA  -Vogr lV 
Current Gain-Bandwidth Product ~Ig-25QmA ~VoR=10V 
Collector-Base Capacitance . -Vcp=l0V Ip-0 
f= lMnz 
Saal] Signal Current Gain ~Ig=25QnA -Vop=1l0V 


* Pulse Test : Pulse Width=0.3aS, Duty Gyclee1% 


Fee wormaLrzen V® Ie Vor(sat) & “BE v8 2c 
1.6 ne TWh TTT 1.6.77 ] 
COT Tih 
a 1.27777 ~~ - 1.2 if 
OU aS) 
z a a i eat 
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Ls enge  TUT 


0 : 0 Mimaee nae te ws 01): omens 
0.01 0.1 1 10 0.01 0.1 1 10 
oe ms 12 0870E 

Te (a) c (a) ome 


Beat CN TH 
CT NTT 


RN4921 RN4922 RN4923 


NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE RN 4921, RN 4922 AND RN 4923 ARE NPN 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE RN 4921, 
RN 4922 AND RN 4923 ARE COMPLEMENTARY TO 
RN 4918, RN 4919 AND RN 4920 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage 
Collector-Bnitter Voltage 


Emitter-Base Voltage 


‘ Collector Current 


Base Current 
Total Power Dissipation @ Tc<25°C 


Operating and Storage Junction 
Temperature Range 


THERMAL RESISTANCE 
Junction to Case 


CASE TO-220B 


RN 4921 RN 4922 RN 4923 


Toxo 40V 60¥ 80V 
YCEO 40Vv 60V 80V 
VERO 5v 

3A 

1A 
Ptot 30w 
Tj, Tatg -55 to +150°C 
Ojc Aet7T °C/W max. 


SAFE OPERATING AREA (1).C.) 


rr 
a 
A Bs Nt 

TTT ewa922 7 WI 


DTT 358) 
3 1 


RN4921 RN4922 RN4923 


ELECTRICAI CHARACYERISTICS (7 n]25%C unless otherwise noted) 


Collector Cutoff Current 


Collector Cutoff Current 


Collector Cutoff Current 


Emitter Cutoff Current 

Base-Emitter voltage 

Base-Enitter Saturation Voltage 
Collector-Emitter Saturation Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


Collector-~Base Capacitance 


Small Signal Current Gain 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Aes normalize ¥® 1c 


ST | I 
perl fa OM 


Bee NORMALIZED 


| 
aM 
; Sr mrt Pau 


THE NU 


VOLT 


Ic=0.1A Ip=0 


Vop=Rated VoRo Ig=0 


Vog=20V Ipa0 
Vor=30V¥ Ip=0 
VcE=40¥ Ip=0 


Vog=Rated VoKr0 
VeB=1.5V 


VcE=Rated Vogo 
Vepel.5¥ Te~125°C 


VeB=5V Ig=0 
TeslA Veg=1V¥ 
Ic=lA IpnO.1a 
Ic=lA Ip=0.1A 
Ic=50mA = Veg=1V 
Ic=500mA Vog=1V 
Ig=la Vcg=lV 
I¢=250mA VcE=l0V 
Vop=l0V Ip=0 

f= 1MHz 


Tq@=250mA Vog=10V 
f=lkHz 


Vor(sat) 
1@ Icelolp 
0 
0.01 0.1 1 10 
12.77.8700E 


$110 
NPN SILICON PLANAR PHOTO TRANSISTOR CHIP 


THE 8110 IS AN NPN SILICON PLANAR PHOTO Pee eee 
TRANSISTOR CHIP DESIGNED FOR APPLICATIONS 
REQUIRING HIGH RADIATION SENSITIVITY AND 
STABLE CHARACTERISTICS. 


THE REAR SURFACE IS COVERED BY A GOLD 

LAYER TO ELIMINITE THE NECESSITY FOR 
PREFORMS IN ASSEMBLY, AND THERMAL COMPRESSION 
OR ULTRASONIC BORDING TECHNIQUE MAY BE USED 
UPON THE ALUMINIUM TOP CONTACTS. 


CHIP GEOMETRY 


PHYSICAL DETAILS 
Chip Size : 1.016 + 0.10lmm square (40 + 0.4mil square) 
Chip Thickness : 0.15 + 0.025mm (6 + 1mil) 
Bonding Pads Area : Emitter : 0.143mm square 
Base s 0.143am square 


PRINCIPAL DEVICE : FPT 100 series 


ELECTRICAL CHARACTERISTICS IN DARKNESS aT Tg=25°C 


[mao [ar ow [| ee 


Collector-Baitter Breakdown Voltage 30 Vv Ic=lpa Ip=0 
5 Vv |IgeO.lmA Ip=0 

100] na | Vog=15V¥ Ipe0 
150 350 850 Vog=5V Ic=lma 


* Hype can be grouped at max/min = 2 : 1 upon request. 


Enitter-Collector Breakdown Voltage | BVEco 


Collector Cutoff Current 


D.C. Current Gain 


$110 


LIGHT CURRENT (I) CHARACTERISTICS 
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SPECTRAL CHARACTERISTICS (Ta=25°C 


RELATIVE RESPONSE 
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400 600 800 1000 
HFE @ IcelmA 


TO D.C. POWER SUPPLY 


‘en lamp @ 2854°K colour temperature 
(Type : 6V21C.P. tungsten lamp) 


Irradiance (H) = Radiated Power from Lamp 
4m h2 


where h is the distance 
measured from plan of 
filament to plan of chip. 


SWITCHING CHARACTERISTICS (Ta=25°C 


The switching characteristics is 
measured with the following circuit 


arrangement. 
Voos5¥ 
[ip-lma 
Gads 
Source 
—» Light current rise time:2.8pS typ. 
H—, Re Light\current fall time:2.8pS typ. 
OUT 
1002 


3.78 


2N930 2N3548 


COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


THE 2N930 (NPN) AND 23548 (PNP) ARE SILICON CASE TO-16 
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 
SMALL SIGNAL AMPLIFIERS AND DIRECT COUPLED 


CIRCUITS. 

CBE 
ABSOLUTE MAXIMUM RATINGS fer po-p dences, voltage end current volues are negate. 2N930(NPN) 2N3548(PNP 
Collector-Base Voltage VoBo 45V 60V 
Collector-Emitter Voltage . Vcoro 45V 45Vv 
Qnitter-Base Voltage VEBO 5V 6V 
Collector Current Ic 100mA #* 100mA 
Total Power Dissipation (Ta£ 250¢) Prot 300mW 400mW 
Junction Temperature Tj 175°C 200°C 
Storage Temperature Range Tate -65 to 2000C 


** 40mA in JED"C registration. 


ELECTRICA CHARACTERISTICS 


Collector-fitter Breakdown 
Voltage 


Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Emitter Saturation 
Voltage 


Base-Emitter Breakdown Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Noise Figure 


Ig=10mA (Pulsed) 
Tp=0 


Vor*45V VpE=0 
Vor=45V Vpr=0 
Ta=1700C 

Vep=5V Ic=0 
Ic=10mA Ip=0.5mA 


Ic=lOmA Ip=0.5maA 


Ic=10pA VoE=5V 
Tc=l0QHA VcoE=5V 
Io=500pA VoE=oV 
Ic#l0mA Vcone5V 
Tc=10pA VcE=5V 
Ta=-550C 

Tg=0.5mA VCE=5V 
Ic=lmA Vce=5V 


Vop=5V Ip=0 f=lMHz 


To=10na Vous5¥ 
Rg=1 


2N930 2N3548 


PARAMETER | srmpor. | 27930 | 2N3548 bd TEST CONDITIONS 
MIN MAX | MIN 
SN 


COMMON BASE h - PARAMETERS (for 2N930 only) 

——_» = Paver [sige {cn _wax [ort | res conzrzons | 
Input Impedance hid 25 32 Ic=lmA Vop=5V 
Output Admittance hob 1 1 
Voltage Feedback Ratio 


TYPICAL CHARACTERISTICS AT TA=26°C 


D.C. CURRENT GAIN VBE AND VCE(sat) 
il COLLECTOR al vs COLLECTOR CURRENT 
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0.01 0.1 1 10 100 0.1 1 10 100 
Ig (mA) Ig (mA) 
CURRENT GAIN — BANDWIDTH PRODUCT BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
su TNT TTT Voe"sv 
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Pe ELT ed i 


litt 
N 
PE TET yaa. 


pes StI 


Ie (mA) 


2.78. 4500B,0450B 


2N2102 2N4036 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


CASE T0#39 
THE 2N2102(NPN) AND 2N4036(PNP) ARE COMPLEMENTARY , 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN APF [~; 
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL. 48 FOR 
SWITCHING APPLICATIONS. 
CEB 

ABSOLUTE MAXIMUM RATINGS = Fer pep devices voltage ond current values ore negetive. 2N2102(NPN) 2N4036(PNP) 
Collector-Base Volt age VCBO 120V 90V 
Collector-Emitter Voltage VCEO 65V 65V 
EnittereBase Voltage VEBO TV TV 
Collector Current Ic 1A 
Total Power Dissipation (T¢<25°C) Ptot ™ 

(Ta 25°C) lw 
Operating Junction & Storage Temperature Tj, Tstg -65 to 200°C 


ELECTRICAL CHARACTERISTICS (TaA=25°C unless otherwise noted) 
pene LE 


2N2102 | 2N4036 
"4120 90 v 


Ic=0.1mA IpeO 
Ic=100mA REEA=LON 
Ic=100mA Vepel.5V 
Ic=100mA Ip=0 
Ig20.lmA Ica0 


Vop=60V Ig_20 
Vop=90¥ Ip=0 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Enitter-Base Breakdown Voltage 
Collector Cutoff Current 


Collector Cutoff Current 


v 
v 
v 
v 
nA 
nA 
pA 


Emitter Cutoff Current Vep=5V Ic=0 


D.C. Current Gain Ic=0.01lmA Vopel0V 
Ic=0.1mA VCE=10V 
Ig=150mA Vor=l0V 
Ic=500mA VCE=10V 
IqelA VcE=10V 
Ig=10mA VcE=10V 
TIc=150mA VoRe2v | 


3 
> 


Collector-Enitter Saturation Voltage VcE(sat) 
Base-lmnitter Saturation Voltage 
Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Emitter-Base Capacitance 


Turn-Off Time 


2N2102 


* Pulse Test: : Pulse Width=0.3mS, Duty Cycle=1% 


ton - tore SWITCHING 


+4V -30V 


2N4036 


tr <15ns aan 
tf <15ns Zine * 100 kN 


Ptot 


(w) 


| 
ST | al 


2N2102 2N4036 


Io=150mA Ip=l5mA 
Icel50mA Ip=l5ma 
Ic=50mA YCE#10V 


Vop=10¥ Ig=0 

f=1MHz 

Vepe0.5V Ic=0 

f=1Maz 

Ic=0.3mA VcE=l0V 
fa=lk#z Ro=5105. 
Ic=#150mA Ipl=15mA 
Vec=30V 

T¢=150mA 
Ipl=-Ip2=15mA Vec=30V, 


reer eH 
Ris tesnone rT TTT 
1 10 100 1000 
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2N2222 2N2222A PN2222 PN2222A 
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


THE 2N2222, 2N2222A, PN2222, PN2222A ARE CASE 10-18 CASE TO-92A 


NPN SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR GENERAL PURPOSE AMPLIFIERS AND MEDIUM : 
SPEED SWITCHING APPLICATIONS. THEY ARE 


COMPLEMENTARY TO THE PNP TYPE 2N2907, 
2N2907A, PN2907, PN2907A RESPECTIVELY. 
THE 2N2222, 2N2222A ARE PACKED IN TO-18. 
THE PN2222, PN2222A ARE PACKED IN TO-92A. 


2N2222 PN2222 
2N2222A PN2222A 
ABSOLUTE MAXIMUM RATINGS 2N2222 2N2222k PN2222 PN2222A 
Collector-Base Voltage VcBO 60V T5V 60V 15V 
Collector-Emitter Voltage VCEO 30V 40V 30V 40V 
Emitter-Base Voltage VEBo 5v 6¥ 5v é6v 
Collector Current Ic 0.8A 0.8A 0.8A 0.8A 
Total Power Dissipation (Tc €25°C) Prot  «s=s«dzz BW 1.6W = -1.2W 1.2W 
(Ta $25°C) . 500mW  §—500mW = 500mW = 500m 
Junction Temperature Ty 175°C 175°C 150°C 150°C 
Storage Temperature Range Tstg -65 to 200°C -55 to 150°C 


ELECTRICAL CHARACTERISTICS unless ctherwise noted 


" T ONS222 | DND222A 
PARAMETER sympo, | PN2222 | PN2222a/uNrT| TEST CONDITIONS 
MIN MAX | MIN MAX 


Collector-Base Breakdown Voltage | BYcRo 60 Ig=0.0lmA Ip=0 


Collector-Emitter Breakdown Voltage] LVcor * Tq=10ma Ip=0 


Emitter-Base Breakdown Voltage Ipe0.0lmA Ic=0 


Vop=50V Ig=0 
Vope60V Tg=0 
VoB=50V IgeO Ta=150°C 
Vcp=60V Ig=0 Ta=150°C 


Collector Cutoff Current 


Collector Cutoff Current VcE=60V Vep=3V 


Emitter Cutoff Current Vep=3¥ = Ic#0 


Base Cutoff Current Vce=60V VER=3V 


Collector-Emitter Saturation 
Voltage 


Base-Emitter Saturation Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Enitter-Base Capacitance 


Collector-Base Time Constant 
Noise Figure 

Input Impedance 

Voltage Feedback Ratio 

Small Signal Current Gain 
Output Admittance 


Delay Time 


Rise Time 


Storage Time 


Fall Time 


2N2222 2N2222A PN2222 PN2222A 


2N2222A 
PN2222A 


* Pulse Test + Pulse Width=0.3mS, Duty Cycle=1% 


| TEST CONDITIONS 


Ip=l5ma 
Tp=50mA 


Ip=15mA 
Ip=50mA 
Vcr=#10V 
Vog=10V 
Vop=l0V 
Vor=l0v 
Vog=l0V 
VcE=1V 
Ic=10mA Vop=lOV Ta=-55°C 
Ic=20mA VcE=20V 


cpslOV Igs0 f=100kHz 


EB70.5V Ic=#0 f=100kHz 


Ic=10mA VoR=10V 


WIcelmaA Vcg=1l0V 
4Ic=10mA VcE=10V 


Ic=lmA Vcr=#l0V 
Ic=10mA VCE=10V 


c=lmA VCE=10V 
c=10mA Vog=10V 


C=150mA Ip) =15mA Voco=30V 


To=150mA Ipl=15mA Voc=30V 


Ic=150mA Ipl=-Ip2=15mA 
Voo=30V 


2N2222 2N2222A PN2222 PN2222A 


SWITCHING TIME TEST CIRCUITS 


Pw = 10 us 


Zin = 502 
- Te S80ns 


All waveforms are monitored on an oscilloscope with Rin2?100KN, 
Cin S12pF, tp ¢5nS. 


Feet ive cs Prot vs Ta 
2N2222 2.0 raze PN2222 
2N2222 PN2222A 

aewnee 


Ta (%) 


2N2222 2N2222A PN2222 PN2222A 


TYPICAL CHARACTERISTICS 


(Ta=25°C unless otherwise noted) 


Vor(sat) & Y3e(sat) vs Ic 
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2N2586 2N3964 


COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


THE 22566 (NPN) AND 263964 (PHP) ARE COMPLEMENTARY see 
SILICON PLANAR EPITAXIAL TRANSISTORS. FOR USE IN AF 
LOW NOISE SMALL SIGNAL AMPLIFIER CIRCUITS. 
CBE 
- ABSOLUTE MAXIMUM RATINGS Fer pop deviens, voltage and current volves ore negetive. 2N2566( NPN) 2N3964 (PNP) 

Collector-Base Voltage VCRO 60V 45V 
Collector-Enitter Voltage VCEO 45V 45v 
Buitter-Base Voltage VERO 6V 6V 
Collector Current Ic 100mA#* 200mA 
Total Power Dissipation (Tc <250¢) Ptot 600mw 1.2W 

(Ta €250¢) 300mw 360mw 
Junction Temperature T; 175°c 200°¢ 
Storage Temperature Range Tstg -65 to 200°C 


## 30mA in JEDEC registration. 


ELECTRICAL CHARACTERISTICS oe unless otherwise noted) 


Ic=0.0lmA Ip=0 


Collector-Emitter Breakdown Ic=0.01mA VBE=0 
Voltage 


Collector-Enitter Breakdown Ic=10mA( Pulsed) 
Voltage Ip=0 
Ic=5mA(Pulsed) Ip=0 


Enitter-Base Breakdown Voltage Ig=0.0lmA Ic=0 


Collector Cutoff Current VoB=45V 
Vop=40V 


Collector Cutoff Current. Voe=45V 
Vor=40V 


2N2586 


2N3964 


Emitter Cutoff Current na 


Igno 2 


Collector-Emitter Saturation 
Voltage 


Vou(sat) 0.5 0.25 


Base-Emitter Saturation Voltage 0.9 0.9 


0.9 


Ig=10maA 


Vv at)| 0-7 
'BE(sat) tecsGak 


a4 <4<4 


D.C. Current Gain Hyp 


Ic=lmaA 
Ic=10ma 
Ic=50mA 


Io=1Qna 
Ic=lma 


I¢=50mA 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Emitter-Base Capacitance 
Noise Figure 


Noise Figure 
Ig=2QnA 


Ic=20pa 
Rg=10K4. 


Ic=20pa 
Rg=l0Ka 


TC=20nA 
Rg=10Ka 


Ic=20pa 
Rg=10KQ 


Input Impedance 
Voltage Feedback Ratio 

Small Signel Current Gain 
Output Admittance 


2N2586 2N3964 ; 
[rears seer [SP [PSG [oe |e coro 


Vep=5V Ice0 
Vepe4V¥ Ic=0 


Ic=l0mA Ip=0.5mA 
To=50mA Ip=5eA 


Ic=lpa VcE=5V 
Tc=l0pa VoE=5V 
Tc=l00pA VcE=5V 


Tc=500pA Vog=5V 


Ta=-550C 


Ta=1000C 


Tas-550C 
Io=0.5mA VoE=5V 
VoB=5V Ipe0 f=1MAz 


_ VOE=5V 


Re=10Ka. f=10H2-10KHz 


IcelmA VcE=5V f=1KH2 


Ic=lmA VCE=5V f<lxHz 
2.78.4500B.0450B/0430B 


Tp=0. Sms 
Ip=5mA 


VoE=oV 
VcE=5V 
VoE=5V 


Vor=5V 


VoE=5V 


Vor=5V 


VcCE=5V 
f=lkHz 
VcEe5V 
falkHz 
Vor=5V 
f=10KHz 


f=10KHz 


Vor=5V 


VoE=5V¥ 
f=lOKHz 
VoE=5V 
f=1KHz 
VCE=5V 
f«100Hs 
VCE=5V 
f£«10Hz 


2N2907 2N2907A PN2907 PN2907A 
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


CASE TO-18 CASE TO-92A 
THE 2N2907, 2N2907A, PN2907, PN2907A ARE 


PNP SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR GENERAL PURPOSE AMPLIFIERS AND MEDIUM 
SPEED SWITCHING APPLICATIONS. THEY ARE 

COMPLEMENTARY TO THE NPN TYPE 2N2222, 

2N2222A, PN2222, PN2222A RESPECTIVELY. 

THE 2N2907, 282907A ARE PACKED IN TO-18. 

THE PN2907, PN2907A ARE PACKED IN T0-92A. 


2N2907 PN2907 

2N2907A PN2907A 
ABSOLUTE MAXIMUM RATINGS 282907 22907A PN2907 PN2907A 
Collector-Base Voltage -VoRo 60 60v —-60V 60V 
Collector-Baitter Voltage -VcEo 40V 60V 40V 60V 
Emitter-Base Voltage VER 5v 5v 5v 5V 
Collector Current ; -I¢ 0.64 0.64 0.6A 0.64 
Total Power Dissipation (Tco< 25°C) Prot 1.8W 1.6W 1.2W 1.2W 

(Ta $25°C) 400mW = 400mw 500mW 500m 

Junction Temperature T; 200°C 200°c §3=150°C 150°¢ 
Storage Temperature Range Tstg -65 to 200°C -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=#25°C unless zmzaer | noted 


2N2907A 
ricki TEST CONDITIONS 


Collector-Base Breakdown Voltage -Ic=0.0lmA IB=0 


Collector-Emitter Breakdown Voltage ~Ic=10mA Tg=0 
Emitter-Base Breakdown Voltage -Ig-0.0lmA Ign 


Collector Cutoff Current -Vop=50V Ip=0 
-Vop=50V IpeO Ta=150°C 


Collector Cutoff Current <-Vce=30V -VEB=0.5V 


Base Cutoff Current “Vog=30V  -VEBp=0.5V 


Collector-Enitter Saturation =Ic=150mA -1p=15mA 
Vol tage fF | -Iq=500mA ~Ig=50mA 


2N2907 2N2907A PN2907 PN2907A 


Base-Emitter Saturation Voltage ; -Ic=150mA ~Ip=l5mA 
-I¢=500mA -Ip=50mA 

D.C. Current Gain -Ice0.lma ~-Vog=l0V 
-Icelma -Vcogel0V 
-Ig=l0ad -Vogel0V 
-Ic=150mA -Vog=10V 
‘=Ig=500mA -Vogel0V 


Current Gain-Bandwidth Product -Ic=50mA -Voge20V 


Collector-Base Capacitance -Vop2l0V Ige0 
f=100kH2 


Emitter-Base Capacitance -Vep=2¥ Ic=#0 
; f=100kHz 


Turn-on Time . -I¢e150mA -Ipl«15mA 
-Voo=30V 


Turn-Off Time -Ic=150mA -Ig) @Ip2=1 5a 
“Vo 6V 


Delay Time ~Ic=150mA ~-Ipl=15mA 
-Voo=30V 


Rise Time -Ic#150mA -Ip)-15mA 
~Veo=30V 


Storage Time ~To=150mA -Ip) =I p2=1 Sma) 
-Voos6V 


Fall Time -Ip*150ma -IpleIp2=15ma 
=Vog=6V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


2N2907 2N2907A PN2907 PN2907A 


SWITCHING TIME TEST CIRCUITS 


2N2907 2N2907A PN2907 PN2907A 


TYPICAL CHARACTERISTICS 


(Tae25°C unless otherwise noted) 


jj Vcr(sat) & VBE(sat) vs Ic 
LH LLU TUTTI tc-t01p 
LA TR Ht ice keel LIM | UL eetee Zest 
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250 SWITCHING TIME vs Ic 
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2N3019 2N3020 


NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


THE 2N3019, 2N3020 ARE NPN SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER 
DRIVERS AND OUTPUTS, AS WELL AS FOR SWITCH- 
ING APPLICATIONS UP TO 1 AMPERE. THEY ARE 
COMPLEMENTARY TO THE PNP 2N4035, 2N4031. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base ‘Yultage 
Collector-Emitter Voltage 
Enitter-Base Voltage 
Collector Current 
Total Power Dissipation (Te< 25°C) 
(Ta< 2500) 
Operating Junction & Storage Temperature 


Ptot 


(w) 


CASE TO-39 


VoBO 140V 
VCEO 80V 
VEBO TV 
I¢ 14 
Ptot ow 

800mW 
Tj, Tatg -65 to 2000¢ 

2.0 


8 
pCO ers 
B ose tr UTI NI 
OE 
ECO 
a 
of UOC 


1000 
Tc (ma) 


2N3019 2N3020 


ELECTRICAL CHARACTERISTICS (Ta=250C unless otherwise noted 
2N3019 | 2N3020 
PARAMETER SYMBOL |wry’ Max eee aa EE | TEST CONDITIONS 


CalTector-inoe Breaidow Voltage [Wom [i4o[uo__| ¥_| fosbama tm 


Collector-Enitter Breakdown Voltage | ives * | 80 Lan 

Emitter-Base Breakdown Voltage Ig=0.lmA Ic=0 

nA Vop=90¥ Ine0 
O} pA Vosp=90¥ IEz=0 
Ta=1500C 


Collector Cutoff Current = 


Emitter Cutoff current 
Collector-Emitter Saturation Voltage 


La 


Ic=#150mA Ip=15mA 
Ic=500mA TB=5OmA 
Ic=150mA IB=15mA 
Ic=0.lmA Vcg*l0V 
TC=10mA Vog=1l0V 
I¢*150mA Vor=10V 
Ic=500mA VoRE=10V 
I¢c-lA Ver=10V 

Ic=150mA Vcor=lOV 
Ta=-550C 


Ic=50mA VCEslOV 
Vcp=10V TE=0 
Vepe0.5V Ic=0 
f=1MHz 


Ic=l0mA VoRp#lOV 
f=4MHz 


Ic=0.1lmA Vcg=l0V 
RaslKr felkHz 


Ic=lmA VcE=5V 


Bas 


Base-Enitter Saturation Voltage 


Current Gain-Bandwidth Product 
Collector-Base Capacitance cob | 12 


Emitter-Base Capacitance 


Collector-Base Time Constant 


Noise Figure 


~ Ball Signal Current Gain (f=lkHz) 


Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


VoE(sat) & VBE(sat) & VBE vs IC fp va I¢ 


7 5 2 
TT LO 
Pr ee i wool 
“OP Week" ots LRT TTI ee 
aie Lil ee res aN 8 
oe eceniol | ||| Pale Tost ony CUCM 
bic Da nt Co CON 
0.4 7 100 LY ' 
A A CO 
oat UNIT TTI TTA PLT 
vex(sst) | HII LAT COO Co in 
mee a | Ton COT 
1 10 100 1000 1 -10 100 1000 
Te (ma) Ic (ma) 
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2N3053 2N4037 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


THE 263053 (NPN) AND 284037 (PNR) ARE COMPLEMENTARY SAE Doe 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AP ( 
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL AS FOR 
SWITCHING APPLICATIONS. 


CEB 

ABSOLUTE MAXIMUM RATINGS — fer pno-ceviens, votuage ond curvore votes are negetin. == 283053 ( NPN) 2N4037 (PNP) 
Collector-Base Voltage VcRO 60V 6ny 
Collector-Emitter Voltage Vero 40V 40V 
Enitter-Base Voltage VEBO 5V Ad 
Collector Current Ic O.7A 1A 
Total Power Dissipation (Te<¢ 250C) Prot T™ 

(TaS 250C) lw 
Operating Junction & Storage Temperature Tj, Tatg -65 to 200°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise rT 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 


Collector-mnitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 


Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Baitter Saturation Voltage 
Base-Enitter Saturation Voltage 
D.C. Current Gain 


Ic=0. mA Tx 
Ic=100mA RBE=102. 
Ic¢=100mA REE=200 
Ic=l00mA Vape1.5 
Ie=100mA: Ip=0 
Ig=0.1mA Ic=0 


Vcg=30V VEB=1,5V 
You=60V Ipe0 


Veg=30V IB-0 
Vepe4¥  IC#0 
Vep=5¥ Ic#0 
To=150mA Ip=15ma |. 
Tc=150mA Ip=15mA 


IcelmA VCE-l0V 
Ic=150mA VCE=10V 
Ic=150mA VoE=2.5¥ 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Emitter-Base Capacitance 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


2N3053 2N4037 


Tco<50mA Vcg=10V 


Vop=l10V Ige0 
f=1MHz 


VEB=0.5V IceO | 
f=]VHz 


TYPICAL CHARACTERISTICS 


Ptot 
(w) 


My | 22 ‘all 
sete OF TT TH 
i malil 


—@ C= 


Cn Coa 
cea ea alll 
Jeet tr TCT 


ERE (NORMALIZED) va Ic 
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2N3107 through 2N3110 
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


THE 23107 THROUGH 2N3110 ARF NPN STLICON PLANAR CASE _T0-39 
EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS (ls 
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICATIONS 

UP TO 1 AMPERE. ‘THEY ARS COMPLEMENTARY TO THE PNP 

2N4032, 2N4030. 


CEB 

2N3107 2N3109 
ABSOLUTE MAXIMUM RATINGS 23108 2N3110 
Collector-Base Voltage -Vepo 100V . 80V 
Collector-tmitter Voltage VoEO 60V 40V 
Emitter-Base Voltage VEBO WV IV 
Collector Current Ic 1A 
Total Power Dissipation (Tc¢<25°¢) Prot Sw 

(Ta<=250C) 800mW 

Operating Junction & Storage Temperature Tj» Tstg -65 to 200°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Collector-3sse Breakdown Voltage 
2N3107, 2N3108 
2N3109, 2N3110 


Collector-Emitter Breakdown Voltaze 
2N3107, 2N3108 
2N3109, 2N3110 


To=#150mA Ip=15mA 
IcelA IBe0.1A 


Ic#150mA Ipe=l5maA 
IC=lA Ip20.1A 


D.C. Current Gain 
2N3107, 243109 only Ig=0.1mA Vcg=10V 
Ic#150mA VcE=1V 
40 


2N3107 through 2N3110 


rr are at [or [a common 


eC. Current Gain Bre + Ic#0.1mA 
‘ 120 ; 


Ic=150mA Vep=l1V. 
Ic=500mA VcEg=l0V 
Ic=150mA VopelOV Tae-550 


2N3108, 2N3110 only 


Current Gain-Bandwidth Product 
2N3107, 2N3109 
2N3108, 2N3110 


Ic=50mA VcR=10V 


2N3107, 2N3108 
2N3109, 2N3110 


Emitter-Base Capacitance 


Noise Figure (f=1KHz) 


Turn-Off Time 2N3107, 2N3109 
2N3108, 2N3110 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Prot 
(w) 
4 
2 
TO OSCILLoscorE O Heat Sik] 
7 OF INP ns 
snares TT tie 
Pe VCE(sat) & VBE(sat) & VBE vs Ic 
a LUMI se teat oat tlt eee 
a LH I a . Bs aii 
~ STII is Tia 
ee HN aa mF BE gel¥ | ||{[Pulse Test 
= 0.0 HN Nt pgs Comet 1111 
E EHH EHH ih Satta ( 
pyre 1 o.2t IM TTT TAI 
CHC mi Westeet) TTT CAI 
a oem See | TTT 
1000 1 ‘10 100 1000 
Ic faye Te (mA)  1.76.8100B/A 


2N3563 2N5130 2N5132 
PN3563 PN5130 PN5132 


NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE ABOVE TYPES ARE NPN SILICON PLANAR CASE T0-106 CASE T0-92A 
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL 
APPLICATIONS. = 
2N/PN3563 f- = 600MEz min 2n3563 PN3563 ff 
2n5130 PN5130 
2n7/PN51 30 fp = 450MH2 min Seis rie 
2n/PN5132 fp = 200MHz min 
CBE EBC 
2N3563 PN3563 
ABSOLUTE MAXIMUM RATINGS 2N5130 2N5132 PN5130 PN5132 
Collector-Base Voltage Voxo 30V 20V 30V 20V 
Collector-Enitter Voltage VCEO 12V 20V 12v 20V 
Emitter-Base Voltage Viggo 2v 5) sf 3¥ 
Collector Current I¢ 50m’, 50mA 50mA 50mA 
Total Power Dissipation (Ta<25°) Ptot 200mW =200mW = 250mw = 250mW 


Operating Junction & Storage Temperature Tj, Tatg -55 to 125°C ~55 to 150°C 


ELECTRICAL CHARACTERISTICS pry unless otherwise noted) 


TEST CONDITIONS 
Collector-Base Breakdown Ic=0.lmA IxE=0 
Voltage . Iq=0.01mA Ip=0 


Ic=3mA IBeO 
Vol tage Ic=l0mA Ip=0 


Emitter-Base Breakdown | IE=0.OlmA I¢20 
Voltage 


Collector Cutoff Current Vop=l5V IE=0 
VcB=10V Ip=0 


Collector Cutoff Current VcB=15V IE=#0 


(Ta=65°C) Vop=l0V IE=0 


Collector-Enitter Saturation] VoR(sat Ic=10mA Ip=lmA 
Voltage 


Base-Emitter Saturation Ic#10mA 
Voltage 


Base-Emitter Voltage Ic=10mA 


D.C. Current Gain Ic=8mA VCE=10V 
Ic=10mA VCE=10¥ 


Current Gain-Bandwidth 
Product 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


2N3563 2N5130 2N5132 
PN3563 PN5130 PN5132 


2n/PN3563 | 2N/PN5130 | 2N/PN5132 
aro fea oe aed af] ro ooo 


Vcop=10V Ip=0 
f=1MHz 
Feedback Time Constant Ic=8mA Vop=10V 
f=79.8MHz 


Tc=lmA Vope5V 
f=31.8MHz 
Available Power Gain Ic=6mA Vop=l0V 
f=200MHz 
Ic=lmA VceE=6V 
Rg=400r. f=60MHz 


Noise Figure 


i Cob & Cre vs “a ies HrE vs Ic 
Hott] | OE 
SV GowE if im 
, Ct 


2011, ON PN356 

2. 2N/PN5132 voRa10¥ 
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2N3565 2N5138 PN3565 PN5138 
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS 


THE 23565 (NPN) AND 2N5136 (PNP) ARE CASE TO-106 CASE T0-92A 


SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR USE IN AF HIGH GAIN SMALL SIGNAL 
AMPLIFIER AND DIRECT COUPLED CIRCUITS. 


THEY ARE SUPPLIED IN CASE TO-106 AND 
ARE ELECTRICALLY EQUIVALENT TO THE 
T0-92 TYPE PN3565, PN5138. 


(NPN) (PNP) (NPN) (PNP) 
ABSOLUTE MAXIMUM RATINGS For pap devices, voltage and current wolves ore negetvo. 2N3565 2N5138 PN3565 PN5138° 


Collector-Base Voltage VcoBo 30V 30V 30V 30V 
Collector-Emitter Voltage Vcro 25vV 30V 25V 30V 
Enitter-Base Voltage VEBO 6V 5v 6V 5V 
Collector Current Ic . 50mA 50mA 50mA 50mA 
Total Power Dissipation (Tc <65°C) Ptot 300mW = 300mW Ss 750mw = 750mW 
(Ta 425°C) 200mWw = 200mW = 300mW Ss 300m 
Operating Junction & Storage Temperature Tj» Tate -55 to 125°C -55 to 150° 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


2N/PN3565 | 2N/PN5138 
[rawr [| era 


Ig=0.1mA Igs0 


Ic=2ma (Pulsed) 
Ip=0 
Ic=10mA (Pulsed) 
Ip=0 
Emitter-Base Breakdown Voltage Ig-0.0lmA Ic=0 
Collector Cutoff Current Vep=25V Ipe0 
Vcop=20V Ip=0 
Vcp=20V Ip=0 
“Ta=650C 


Collector-Emitter Saturation Vou(sat) 0.35 Ic=lmA IpeO.1mA 
Voltage | a. Ic=10mA Ip=0.5mA 


Base-Enitter Saturation Voltage Vpn(sat) Ic#10mA IB=@0.5mA 


D.C. Current Gain 70 
150 600 


2N3565 2N5138 PN3565 PN5138 


2N/PN3565 [2N/PN5136 oer 
Zar oom 


D.C. Current Gain HrE 50 Ic=10mA Vcge10V 
fr 40 240 
30 
hfe 120 750] 40 1000 
Cob 4 7 
cib 30 


Current Gain-Bandwidth Product IcelmA VcE=5V 
TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Ic=#0.5mA VcE=5V 
Ic=lmA Vcge=l0V 
falKHz 

Vone5V  Ige0 
f=1MHz 


Vep=0.5V Ic=0 
f=1MHz 


Small Signal Current Gain 


Collector-Base Capacitance 


Enitter-Base Capacitance 


D.C. CURRENT GAIN Vee AND Vee (sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


Hee HH Hi a tomer wmf an/Pn3565 ||| Pulse test| 
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° 2N3691 2N3692 2N3693 2N3694 
NPN SILICON TRANSISTORS 
FOR SMALL SIGNAL PROCESSING APPLICATIONS 


THE 2N3691 THROUGH 2N3694 ARE NPN SILICON 
PLANAR EPITAXIAL TRANSISTORS “OR USE IN 
SMALL SIGNAL PROCESSING CIRCUITS AT D.C. 
TO FREQUENCIES BEYOND 27MHz. THE 2N3693 
IS SPECIALLY RECOMMENDED FOR VIDEO AMPLI- 
FIER, FM-IF STAGE AND AM-CONVERTER STAGE 
UP TO THE SHORT WAVE BAND. 


2N3691 2N3693 


ABSOLUTE MAXIMUM RATINGS 23692 2N3694 
Collector-Base Voltage VcRo 357 45v 
Collector-Emitter Voltage VcEro 25v 45V 
Emitter-Base Voltage VEBO 4v 4Vv 
Collector Current Ic 50mA 
Total Power Dissipation (TC< 65°C) Ptot 300mw 

(Ta <25°C) 200mWw 
Operating Junction & Storage Temperature Tj» Tatg ~55 to 125° 


ELECTRICAL CHARACTERISTICS a unless otherwise noted 


Collector-Base Breakdown Voltage ‘Ig=0.1mA IE=0 
3n5e95 74 

Collector-Emitter Breakdown Voltage Ic=10mA( Pulsed) 
2N3691 2 Ip=0 
2N369354 

Emitter-Base Breakdown Voltage Ipe0.0lmA Ic=0 


Collector Cutoff Current 
2N3691,2 Vop=30¥ Ip=0 
2N3693,4 Vop=35V Ip=0 


Collector Cutoff Current 
2N3691,2 Vop=30¥ Ips0 
Ta=65°C 
2N3693,4 VoB=35V Ip=0 
TA=65°C 


Ic=10mA Ip=lmA 


2N3691 2N3692 2N3693 2N3694 


Base-Emitter Saturation Voltage , e Iq=10mA Ip=lmA 


D.C. Current Gain 
2n3691 Ic#lOmA Vop=1V 
2N3692 Iq=l0mA Vep=lV 
2N3693 Ic=10mA Vcor=10V 
2N3694 Ic=10mA VcE=l0V 


| Current Gain-Bandwidth Product : 
2N3691,2 Ig=10mA Vcg=15V 
2N3693,4 Ic=lOmA VcE=15V 


Collector-Base Capacitance Vop=10V Ip=0 
2N3691,2 . f<1MHz 
2N3693,4 
Feedback Time Constant Ig=lmA VoR=5V 
2N3691,2 f=31.8MHz 
2N3693,4 
2N3693,4 only Iqg=#l0mA Vog=15V 
| f<80MHz 
Available Power Gain 2N3693,4 only Icg=7mA Vopel0V 
f=<10.7MHz 


Noise Figure 2N3693,4 only Ic=3mA Vop=10V 
felMHz Rq=300n 


TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Ere tise va Ic fp vs Ic 


A joo CENCE Th 
: CHS 
= fr 300 
. a) UU 
: TA 
roo (LE TTI TT 
CO CoC 
» CCHIT Ca 2 
0.1 1 10 100 0.1 
Ice (ma) I¢ (a1) 
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2N3691 2N3692 2N3693 2N3694 


VBE(sat) & VCE(sat) vs Cob vs VcB 
SETI or 
PT Tt Tonio 


Ae 
ie ll 


oe on OE 
0.4 | 
1 


else rt 


1.2 


TRANSISTORS EQUIVALENT TO 2N3691,2 FAMILY 


THE FOLLOWING NPN TRANSISTORS ARE SUPPLIED IN CASE T0-92B. CASE TO-92B 
THEIR ELECTRICAL CHARACTERISTICS ARE CLOSELY EQUIVALENT TO 
THE 2N3691,2,3,4 PAMILY. 


SPECIFICATIONS AT Ta=250C 


HFE © Ic/vcn | fre Ic/vcg [Cod @ vop=10V 
(NPN) Vv (ma)(V (MHz ) (mA) (V) pr) f=lMAz 
max 


min {min-max 


20-40 @ 2/4.5] 60-230 @ 2/10 WF<6.5dp 6 
35-70 @ 2/4.5] 90-250 @ 2/10 Ic=lmA Voe=12V 
60-120 @ 2/4.5]120-290 @ 2/10 Rg=208 = fa2MHs 


35-70 @ 2/4.5]100-350 @ 5/10 
Corbb! < 90pS 
@ Ic=5mA 
Vor=10V 
f=3] .8MHz 


Cerbb! < 150ps 

@ Ic=2ma 
VcE=10V 
f=2MHz 


278.4 300A. 3300A.4300A/B * NF @ Ice0.1lmA VoR=5V 
Rg=5Ka f=30H2-15KEz 


2N3702 through 2N3706 
MPS3702 through MPS3706 


PNP NPN SILICON GENERAL PURPOSE AF TRANSISTORS 


THE ABOVE TYPES ARE SILICON PLANAR EPITAXIAL CASE T0-92B = CASE TO-92A 


TRANSISTORS FOR GENERAL PURPOSE: AF MEDIUM POWER : 
APPLICATIONS. THE 2N3702 SERIES ARE SUPPLIED IN : 
CASE T0-92B. THE MPS3702 SERIES ARE SUPPLIED IN 
CASE T0-92A. : 
ECB ‘EBC 
(PRP) _(PNP) (MPN) _(NPN) 
ey 4 . 
ABSOLUTE MAXIMUM RATINGS 2R/MP33702 2N/MPS3703 2N/MPS3705 2N/MPS3706 
Collector-Base Voltage YoBO 40V 50V 50V 40¥ 
Collector-Bnitter Voltage VCro 25v 30V 30V 20V 
Emitter-Base Voltage VEBO 5V 5V 5V 5V 
Collector Current Ic 0.2A 0.2A 0.8A 0.8Aa 
Collector Peak Current Icm 0.64 0.6A 
Total Power Dissipation (TC <250C) Ptot lw 
(Ta< 2500) 360mW 
Operating Junction & Storage Tj» Tate -55 to 150°C 
Temperature 


ELECTRICAL CHARACTERISTICS (Ta#25°C unless otherwise noted 


eee _jsrnmot._{ ran_axp_ wax lorre| reer comrezons 


Collector-Base Breakdown Voltage Ic=0.lmA Ipe0 


Collector-Enitter Breakdown Voltage IcelOmA = In#O 
Emitter-Base Breakdown Voltage Tpe0.lmaA Ics 
Collector Cutoff Current Vop=20V Ip=0 
Emitter Cutoff Current VeB=3V = Ic#0 


Collector-Enitter Saturation Voltag 


»2N/MPS3702, 3 Ic=50mA Ip=5mA 
2n/MPS3704 Tq=l00mA Ip=5mA 
2n/MPS3705 Tc=100mA Ip=5mA 

2n/MPS3706 Ic=100mA Ip=5ma 

Base-Emitter Voltage 
2n/MPS3702, 3 Ice50mA VcE-5V 
2n/MPS3704,5,6 Iq=100mA VoR=2V 
C. Current Gein 

2n/MPS3702 Ic=50mA Voge5V 
2n/MPS3703 Ic=50mA VoE=5V 
2n/MPS3704 Ic=50mA VCE=2V 


For p-n-p devices, voltage and current values are negative. 


2N3702 through 2N3706 
MPS3702 through MPS3706 


po PaRAMEER | sympor, | man yp max [UNIT] TEST CONDITIONS | 


D.C. Current Gain 2n/MPS3705 Ic=50mA 
2n/MPS3706 y 


Ic=50mA 
Current Gain-Bandwidth Product 


2n/MPS3702, 3 1C=50mA VoR=5V 

26/MPS3704 , 5,6 I¢=50mA 
Collector-3ase Capacitance 

2n/MPS3702,3 VcB-l0V Ik=0 


2N/MPS3704,5,6 f=1MHz 
Note 1 s equal to the values of absolute maximum ratings. 


* Palse Test : Pulse Width=0.3mS, Duty Cycle=#1% 


TYPICAL CHARACTERISTICS (Ta=25°9C unless otherwise noted 


Prot ve TA Bre (NORMALIZED) ve Ic 


“COTM | lrce-sv 


Pulse Test 
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TRANSISTORS EQUIVALENT TO 2N/MFS3702 FAMILY 


THE FOLLOWING TRANSISTORS, WHICH ARE 70-928 T0-92A WITH X-67 HEAT SINK 
CLOSELY EQUIVALENT TO THE 2N/MPS3702 
PAMILY, ARE ALSO AVAILABLE. 


"Ser 


PP 


===) 


EC EB 
SPECIFICATIONS aT Ta=25°C 


(Ptot) | (V) 
min 


For 


eviews, and eurrent velues are 

[gn oof tan 

(v) [(Qpa)__(v) (ma) (v)__ | (v)___ (ma) (ma) } (Mz) (ma) 
mi 


ax min 
-Ool @ 25 | 75-225 @ 2/4.5]0.3 @ 50/3 
0.1 @ 25. |180-540 @ 2/4.5] 0.3 @ 50/3 


7 


nN EY) Nw 
4 2 
wpe tye 
£ wl 


veh belt Be gf 
° 
re) 


0.3 @ 50/3 
80-540 @ 2/4.5}0.3 @ 50/3 | 


Sent Bh 


° 
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80-540 @ 2/4, 


e 
Oo 
8 
ro 
=) 
Win 


75-225 @ 2/4.5 
2N3405 +1 @ 50 4180-540 @ 2/4.5 
2N4425 203@ 40 
2n54n4 11.6 25 
x05 103 
AnBAie (3600) [7 1650 


25- @10/10 

01 @10] so coe 50/10, °° @ 150/15. | 100 @ 20 
25- @10/10 

0.3 @15 | 35-600 @ 50/10| 8 @ 100/10 50 @ 20 


0.315} 25>, @ 10/10] 4.5 @ i00/10 


30-600 @ 50/10 
40-120 @ 50/1 
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° 20-  — @ 300/5 
100-300 @ 50/1 {0.25 @ 50/2.5 
40- @ 300/5.11.0 @ 300/30 
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e 
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8 
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1@ 25 175. @ 5300/5 


40-120 @ 50/1 
20- _@ 5300/5 


100-300 @ 50 
0.1 @ 
Dee aos? @ 30. 


250-500 @ 50/1 
T5-___ @ 3500/5 
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* IcEs 


TRANSISTORS EQUIVALENT TO 2N/MFS3702 FAMILY 


Cees o wew co (v) (ma)(V) (mA)(mA)} (MHz) (mA 
min min-max 
25418 0.1 @ 25 se : on | 
[0-928 
100-300 @ 50/1 
esaa| om (400m) Pals foen ca Ea 
250-500 @ 50/1 
These are TO-92F transistors. Their electrical 


characteristics are exactly identical to 
2N3702, 3, 4, 5, 6 respectively. 


0.25 @ 50/2.5 
1.0 @ 300/30 


2.78.6500B.0650B 


2N3707 through 2N3711 
2N4058 through 2N4062 


NPN PNP SILICON AF SMALL SIGNAL TRANSISTORS 


THE 2N3707 THROUGH 2N3711 (NPN) AND 2N4058 CASE T0-92B 
THROUGH 2N4062 (PNP) ARE COMPLEMENTARY SILICON 

PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 

SMALL SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED 


CIRCUITS. 
ECB 

(NPN) (PNP) 
ABSOLUTE MAXIMUM RATINGS fe eescmon votes edcurenr ens secnmee QN3707 thru' 2N3711 2N4058 thru! 2N4062. 
Collector-Base Voltage VoBo 30V 30V 
Collector-Enitter Voltage VCEO 30V 30V 
Enitter-Base Voltage VEBO 6v 6v 
Collector Current I¢ 200mA 100mA ## 
Total Power Dissipation (TaA< 25°C) Prot 360mW 

derate 2.86mW/0C above 25°C 

Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 


** 30mA in JEDEC registration. 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


[_—_ revere _——_ [ors [i a =] a 


Collector-Base Breakdown Voltage Ic=0.0lmA IE=0 
Collector-REnitter Breakdown Voltage Ic=lmA Ip=0(Pulsed) 


Collector Cutoff Current Vop=20V Ig=0 

Emitter Cutoff Current VeB=6V Ic#O 

Collector-Emitter Saturation Ic=10ma 
Voltage Ip=0.5mA 


Base-Bnitter Voltage 
Noise Figure * 


Ic=lmA Vep=5V 


Ig=0.1mA Vor=5V 
Rg=5Kn f=30Hz-15KHz 
Iq=0.1lmA Vor=5V 
Rg=l0Ka. f=308z-1 5KHz 


* Por 2N3707 and 2N4058 only. 


2N3707 through 2N3711 
2N4058 through 2N4062 


D.C. AND SMALL SIGNAL CURRENT GAIN (HFE, hfe) AT VcE=5V Tae25°C 


NPN 
PARAMETER 


Ere at Ip=#0.1mA 


Hpz at Ic=lma 


Nee at Iq=lma 
f=1KHz 


TYPICAL CHARACTERISTICS AT Ta=250C 


Ptot vs Ty 


0 50 100 150 200 
Ta (°C) 


VBE & VoE(sat) vs Ic 


Tae 
[Le vce eT 


E11 
Cty veetest) HN TTT 
Ce ze-2tp rT 


0.1 1 10 100 


HFE (NORMALIZED) vs Ic 
Vor=5V 


1.6 | | il il Pulse Test 
A 

8 

a 

Ere 

E o.6 LUT ELT 


| 
CTE LCT fT 
10 


ie) 
0.1 1 


fp vs Ic 
BA A 
Se 
I UAT ON UT 


PT TTT tt i 
ETT TUT Voesy] 


0.1 1 10 100 
Ic (ma) 
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2N3823 
N-CHANNEL JUNCTION FIELD EFFECT TRANSISTORS 


THE 2N3623 IS AN N-CHANNEL JFET DESIGNED CASE TO]? 


FOR RF AMPLIFIER AND MIXER APPLICATIONS. 

IT FEATURES LOW CROSS-MODULATION, LOW 

NOISE FIGURE AND GOOD POWER GAIN AT FRE- 

QUENCY UP TO 450MHz. THE DEVICE IS ALSO 

SUITABLE FOR ANALOG SWITCHING WHERE LOW 

JTCTION CAPACITANCE IS ESSENTIAL. CASE 


THE $,D,G TERMINALS ARE 
ELECTRICALLY ISOLATED 


FROM CASE. 

ABSOLUTE MAXIMUM RATINGS 
Drain-Gate Voltage Voc 30V 
Drain-Source Voltage Vps 30V 
Gate-Source Voltage Vos -30V 
Gate Current Ig 10mA 
Total Power Dissipation (Ta <250C) Ptot . 300mW 

derate 2mW/oC above 25°C 
Operating Junction & Storage Temperature Tj» Tete ~65 to 1750¢ 
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) * Common Source 


[__ rawr santo nep vr st comnrn 


Gate-Source Breakdown Voltage -Igelpa Vpg=0 
Gate Cutoff Current -Ves=20V Vpg=0 
-Vqas=20V Vpg=0 
Ta=1500C 
Zero-Gate-Voltage Drain Current Vps=15V Vasg=0 
Gate Source Voltage . . Vps=L15V ID=0.4mA 
Gate Source Cutoff Voltage e Vps=1L5V Ip-0.5nA 


Forward Transfer Admittance . Vps=15V Vgg=0 
. f=lkHz 


Output Admittance Vpg=l5vV 
falkHz 


Input Capacitance Vpg=L5V Vag=0 
f=1MHz 


Feedback Capacitance Vps=15V VGs=0 f=1MH' 


2N3823 


PARAMETER [smi ne_erp_ nc ore | rere CONDITIONS 


Forward Transfer Admittance 


Input Conductance 


-{Output Conductance 


Spot Noise Figure 


Power Gain 


Equivalent Noise Input Voltage 


"On" Resistance 


Ip vs Vns 
1 ; 
vol_|_|__Yosto | _t-25°o| 
, beer TT 
(an) ‘6 A _leav 


T/4e 


Vps=15V Vas=0 
f=200MHz 


Vps*15¥ Vgg-0 
f'=200MHZ 


Vps=15V  Vag=0 
f=200MHz 


Vps=15V Vos=0 
f=100MHz Rg=lKa 


Vps215V Ip=5maA 
f=400MHz 


Vpgel5V¥ Ip=lma 
f=1008z 


Vpg=100mV¥ Vgg=0 


\"ral 


(mu ) 


3,78.3320/2.5 


2N3823 & similar types 


2N3823 AND SIMILAR TYPES SPECIFICATIONS AT Ta=250C 


@ Vpg=15V @ Vpg-15V Vag-0 


Ipss 
fal Posi | Ciss | Cres 
(ma) (mo) |(po) | (pF) | (pF) 
min-max | min-max {| max : 


Biles form Ei 
peo female [= ef ee ol 
pew fe a[ aes [em [ses 


eee 0.5-5 1- 
onis0r PO-106 4-10 2- 
oA 0.5-15 eT 
was [= | ars vo 
2N5103 25 a 1-8 2-8 PS 
- Peale [ = 


rn 


0.5-6 1-5 

-92DD | 25 oe 2-9 

4-16 

1-5 

TO-92DD | 25 4-10 
laine 


* Ves(off), Ipss, Yfsl» Yog » Ciss and Cres are tested @ Vpg=20V 


2N3823 & similar types 


JFET LEAD CODE 


The terminals S, D, G are 
electrically isolated from 
case. 


3078.8320/2.5 


2N3825 2N3827 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE 2N3825, 2N3827 ARE NPN SILICON. PLANAR CASE TO-92B 
EPITAXIAL TRANSISTORS FOR RF AND IF SMALL 
SIGNAL AMPLIFIER APPLICATIONS. 


2n3625 —— fT = 550MHz typ. @ Ic=2mA 
2n3827 —— fT = 350MHz typ. @ Ic=2mA 


ECB 

ABSOLUTE MAXIMUM RATINGS 2N3825 2N3827 
Collector-Base Voltage VoBO 30V 60V 
Collector-Emitter Voltage VCEO 15V 45V 
Enitter-Base Voltage VEBO 4v 4v 
Collector Current Ic 50mA 
Total Power Dissipation ( 1, < 25°C) Ptot 250mW 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°c 


Ic=0.0lmA Ipe0 


Ic=lmA (Pulsed) 
Ip=0 


Enitter-Base Breakdown Voltage Ig=0.0lmA I¢=0 


Collector Cutoff Current VcB=15V Ig=0 
Vop=30V Ipe0 


Ic=2mA IJp=0.2méA 


D.C. Current Gain Tc#2mA VcE=10V 
Ic=10mA VcE=10V 


Current Gain-Bandwidth Product Ic=2m4 Veg=lOV 
: Ig=lOmA Vog=10V 


Collector-Base Capacitance VcB=10V Ips0 
f=lMHz 


Noise Figure Ic=lmA VcE=5V 
Rg=500A f=1MHz 


2N3825 2N3827 


TYPIC TAn250 


ul . i Hill 
all etl Hy a See, 


i wa ull: 


acalilli 
Ti a ae 
ee al 
TH 


A TT TT 
TT TTT TTT 
ot LIMIT | TT LTT 


0.1 1 10 100 


Vee (v) 
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2N4030 through 2N4033 
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


CASE TO-39 

THE 2N4030 THROUGH 2N4033 ARE PNP SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS (ta) 
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICA~ 
TIONS UP TO 1 AMPERE. THE 2N4030, 2N4031, 2N4032, 
2N4033 ARE COMPLEMENTARY TO THE NPN 2N3108, 2N3020, 
2N3107, 2N35019: RESPECTIVELY. CEB 

2N4030 2N4031 
ABSOLUTE MAXIMUM RATINGS 2N4032 2N4033 
Collector-Base Voltage -VcoBO 60V 80V 
Collector-Emitter Voltage -VCEO 60V s0V 
Emitter-Base Voltage -VEBO 5V 5V 
Collector Current -Ic¢ 1A 
Total Power Dissipation (Tc 25°C) Ptot 4W 

(Tas 25°C) 800mw 

Operating Junction & Storage Temperature Ty, Tete -65 to 200°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
TEST CONDITIONS 
eIc=0.0lmA Ig=0 
2N4030, 2N4032 
2N4031, 2N4033 
Ollector-Emitter Breakdown Voltage -IcelOmA Ip=0 


2N4030, 2N4032 
2N4031, 2N4033 


Emitter-Base Breakdown Voltage -Ip=-0.01mA Ic=0- 


Ollector Cutoff Current 
2N4030, 2N4032 
2N4031, 2N4033 

Collector Cutoff Current 
2N4030, 2N4032 
2N4031, 2N4033 


Collector-Emitter Saturation Voltage 


-VoB=50V IEn=0 
-VcB=60V Ife0 


-Vop=50V Ine Ta=1500 
-Vop=60" IE=0 Ta=1500 


50 
30 
50 
50 


wn 


‘Ic=150mA -IBp=15mA 
-IC=500mA -IB=50mA 
-IcelA ~IB=0.1A 
-Ic#150mA -Ip=15ma 


-Tco=500mA -VCE=0.5V 
-Ic=lA -VcerelV 


2N4030, 2N4032 only 
Base-Emitter Saturation Voltage 


Base-Enitter Voltage 
2N4030, 2N4032 only 


rr OFrFOO 
e 
nr wo OWwWrF 


2N4030 through 2N4033 


[Sees [a WN [GaSe CORDTHTORS 


24030, 284031 only | HFE * 


D.C. 


-Ic=0.1lmA -VcE=5V - 
~Ig=l00mA = -VoEg=5V 
-I¢c=500mA 9 -Vor]5V 


D.C. Current Gain 
2N4032, 2N4033 only 


-Ic=0.1mA -Vog=5V 
-Ic=l00mA -Vor=5V 
-Ic=500mA  -VoE=5V 


-IcelA -VcE=5V 


Current Gain 


D.C. Current Gain 


2N4030, 2N4031 

2N4032, 284033 

Current Gain-Bandwidth Product 
2N4030, 2N4031 
2N4032, 2N4033 

Collector-3ase Capacitance 

Enitter-Base Capacitance 

Turn-On Time 


-Ic=100mA -VoE=5V Ta2-55°C 


-Ic=50mA -VcE=10V 


-Vcpe=l0V Ip=0 f=lMHz 
-VEB=0.5V Ica0 f=lMHz 
-I¢=500mA -Ipl=50mA 
-I¢=500mA -Ip]=Ip2=50mA 
“Ic=500mA -Ip)=I59=50mA 


TO OSCILLOSCOPE 
Zin > 100k 
t ™10n8 


Bre (NORMALIZED) vs Ic 


CET Ta=25% 


Pul Test 
Lf ise test 


iti 
a 
ST tte 
en | 
rr int NT 
ong UU TUT TTT 


ol A a HT 


10 100 1060 
“Ie (mA) 1,78, 08108 


2N4234 2N4235 2N4237 2N4238 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


THE 2N4234, 2N4235 (PNP) AND 2N4237, CASE T0-39 
2N4238 (NPN) ARE COMPLEMENTARY SILICON 

PLANAR EPITAXIAL TRANSISTORS FOR USE 

IN AF MEDIUM POWER DRIVERS AND OITPUTS, 

AS WELL AS FOR SWITCHING APPLICATIONS 

ABOVE 1 AMPERE. ‘THEY FEATURE LOW 
COLLRCTOR-EMITTER SATURATION VOLTAGE crs 
(0.6V MAX @ Ig=lA). 


; (PNP) (PNP) (NPN) (NPN) 
ABSOLUTE MAXIMUM RATINGS For ere p devices, woltage end convent voles are noget=e: 2N4234 2N4235 2N4237 2N4238 


Collector-Base Voltage Vero 40V 60V 50V 80V 
Collector-Emitter Voltage Voro 40V 60V 40V 60V 
Emitter-Base Voltage Vergo Tv TV 6V 6V 
Collector Current Io 3A 3A 3A** 3Ae* 
Total Power Dissipation (To< 25°C) Ptot <6W, derate 34m'//°C above 25°C> 

(T, $25°C) lw, derate 5.7mw/°c above 26° Cs 
Operating Junction & Storage Temperature Tj, Tstg -65 to 200° 


*" 1A in JEDEC Registratior 


ELECTRICAL CHARACTERISTICS (7 y=25°C unless otherwise noted) 


Collector-Emitter Breakdown Voltage 
2N4234, 2N4237 
2N4235, 2N4238 

@ollector Cutoff Current 

2N4234 
2N4235 
2N4237 
2N4238 
Collector Cutoff Current 
2N4234 


ae c 
2N4235 cEn40¥ 
re 50° c 
2N4237 Vog=30V 
Ta=150°C 
2N4238 Vog=50V 


TA=150°C 


Collectgr Cutoff Current 


2N4234 2N4235 2N4237 2N4238 


SYHBOL MIN MAX | UNrT] TEST CONDITIONS 


Collector Cutoff Current Toxo 
2N4234 1 mA | Vce=30V Ip=0 
2N4235 1 mA | Voge40V Ip=0 
2N4237 O07 | mA | Vog=40V Ip=0 
2N4238 9.7 a ee Ip=0 


Emitter Cutoff Current ep | | ma | Vep=VEpo Ic=0 | 
Collector-Emitter Saturation Voltage Vou(sat)* 0.35 0.6 Iq=lA Ip=125m 
2N4234, 2N235 only 


Collector-Emitter Saturation Voltage Vor(sat)” 
0.18 0.3 V | Ig=500mA Ip=50mA 
0.35 0. Vij Icg=la oa 
ee 1 
l. 


2N4237, 2N4238 only A 


"Yr ay 
= AY, 

CE* 
Tg@=500mA Vop=lV 
Ip=la Vop=lv 


Tq=50mA VonzlV 
Tq=250mA Vopzlv 
Tq2500mA Vogzlv 
Ig=lA Vop=lv . 


Base-Emitter Saturation Voltage 
Base-Emitter Voltage 
D.C. Current Gain 


2N4234, 2N4235 only 


D.C. Current Gain 2N4237, 2N4238 orilly 


Current Gain-Bandwidth Product 
2N4234, 2N4235 ee 
tia dl 2N4238 


Small Signal Current Gain 
2N4234, 2N4235 


Ig=100mA Vog=10¥ 
Ig=100mA Vog=10V 


VopzlOV Inn 
rc OOKHz = 


Tq=50mA Vopr lov 
f=1KHz 

I¢=100mA Vap=lOV 
eixnz °F 


2N4237, 2N4238 


‘* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


SAPE OPERATING AREA(?=25°C) 


LE 


4 


Y | 


4 

Ze 3 
aan aril EI 

Hee 60 Tce EN PI, 5 
LUN are “4 

3 

aa 3 

Ss 


. vor (49 100 ob 10 100 1000-10 


2N4248 2N4249 2N4250 


PNP SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


THE 2N4248, 2N4249, 2N4250 ARE PNP SILICON 
PLANAR EPITAXIAL TRANSISTORS FOR AF LOW 
NOISE PREAMPLIFIER APPLICATIONS. THEY ARE 
SUPPLIED IN CASE T0-106. TO-92A EQUIVALENTS 
(PN4248, PN4249, PN4250) ARE ALSO AVAILABLE. 


ABSOLUTE MAXIMUM RATINGS 


CASE TO-106 


CBE 


2N4248 2N4250 2N4249 


Collector-Base Voltage ~VcBO 40V 40V 60V 
Collector-Emitter Voltage -VCEO 40V 40V 60V 
Enitter-Base Voltage ~VEBO 5V 5vV 5vV 
Collector Current -I¢ 50mA 
Total Power Dissipation (Tc <65°C) Ptot 300mW 

(Ta €250¢) 200mW 
Operating Junction & Storage Temperature Tj Tstg ~-55 to 125°C 


ELECTRICAL CHARACTERISTICS 


Collector-Base Breakdown Voltage 


Collector-Enitter Breakdown 
Voltage 


Collector-Emitter Breakdown 
Voltage 


Enitter-Base Breakdown Voltage 
Collector Cutoff Current 


Bnitter Cutoff Current 


Collector-Enitter Saturation 
Voltage 


Base-Emitter Saturation 
Voltage 


D.C. Current Gain 


0.25 


-VcE(sat) 


-VBE(sat) 


(Ta=25°C unless otherwise noted 


2N4248 2N4249 2N4250 
se (a a S| me 


-Ic=0.0lmA Ipn0 
-Ic=0.0lmA VpE=0 


-Ic=5mA (Pulsed) 
Tp#0 


-Ig=0.0lmA Ic=0 


-Vop=40V Ip=0 
-Vcp=40V Igea0 
Ta=65°C 

-VEB=3V 

-Ic=10mA 
-IB=0.5mA 
-IC=10mA 
~IB=0.5mA 


-IC#l00pA -VcE=5V 
~Ic=lmA 


Ics 


Output Admittance 


Voltage Feedback Ratio 


Emitter-Base Capacitance 


Noise Figure 


2N4248 2N4249 2N4250 


-Ic=lmA -Vcog=5V 
f=lkHz 


-Ic=lmA -VCE=5V 
f=kk Hz 


-Ic=lmA -Vop=5V 
f=lkHz 


eIg=slmA -VcE=5V 
f=l1kHz 


-Ic=0.5mA -VoE=5V 


-Vop=5V Ige0 
f=] MHz 

-VEp=0 o5V Ic=0 
f=1MHz 


-Ic=20pA -VoE=5V 
Re=lOK@ felkHz 
-Ic=20pa -Vep=5V 
Rg=l0Ka. f#10Hz-10kHz 
~Ic#250pA -VoE=5V 
RgelK2 felkHz 


TYPICAL CHARACTERISTICS (TA=25°C unless otherwise noted 


Bre vs Ic 


°° TTT "e859 
I ian 


[Fuse Test 
400 HH 9-0 Lanett : 

| o : Yall 
Fee soo ete | TM TTT TNT 
a Me HN || 
Seis H mami ell 
Cage EN 
100 0 mat mel i 
Te TTT TTT TNT 

il 


VcE(sat) & VBE(sat) vs Ic 


0 
HHI Ht putee test 
1 test 
ay Ty THT ima pulse es 
A 
v2 LE TT Tih 


evour LLU TUT TT 
ez FA 


e 


Hil 
Bi: gat) 


Om SS Lad 
0.1 1 
Ic (ma) 108 
5 Ic 
Avett 
4 hist 
ae hol 
(as) LY 
2 
ane men 
10 100 1000 


“Ic (pa) 
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2N4400 2N4401 
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


CASE TO-92A 
THE 2N4400, 2N4401 ARE NPN SILICON PLANAR 


EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE 
AMPLIFIERS AND MEDIUM SPEED SWITCHING 
APPLICATIONS. THEY ARE COMPLEMENTARY TO 
THE PNP TYPE 2N4402 AND 2N4403 RESPECTIVELY. 


EBC 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage VoRo 60V 
Collector-Emitter Voltage VCEO 40V 
Enitter-Base Voltage VEBO 6V 
Collector Current Ic 0.64 
Total Power Dissipation (TA< 25°C) Ptot 500mw ## 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 


** 310mW in JEDEC registration. 


ELECTRICAL CHARACTERISTICS — unless otherwise noted 


[=| = om 
MIN 


Ic=0.1mA Ipe0 


Collector-Hnitter Breakdown Ic=1mA Ipe0 
Voltage 


Enitter-Base Breakdown Voltage Ig=0.1lmA = Ic=0 
Collector Cutoff Current Vce=35V VEp=0.4V 
Base Cutoff Current Vor=35V VEp=0.4V 


Collector-Emitter Saturation E * : Ic=150mA Ip=15mA 
Voltage { Ic=#500mA Ip=50mA 


Base-Emitter Saturation Voltage ° . . ° Ic=150mA Ip=15mA 
Ic=500mA IB=50mA 


D.C. Current Gain Ic=0.lmA VcER=l1V 
Ic=lmA Vcr=1V 
Ic=l0mA VcgE=1V 
Ic=150mA VCE=1V 
Ic=500mA VcE=2V 


Current Gain-Bandwidth Product Ic=20mA VCE=lOV 


Collector-Base Capacitance 


Emitter-Rase Capacitance 


Input Impedance | 0.5 


Voltage Feedback Ratio 0.1 


Small Signal Current Gain 20 


Output Admittance 1 


Storage Time 


Fall Time 


‘ADJUST Vag FOR -0.2V 
OFFSET ATPOINT"A” Vee = +30 


ton SWITCHING 


BaLilil | 
Heth 
Hill Ht Set 


VOLT 
0.8 
0.4 i 
olen veges HT LI 
1 10 - 100 1000 


6.5 


2N4400 2N4401 


284400 | 2N4401 
win max |UNIT TEST CONDITIONS 


Vop=5V = Igs0 
f=140kHz 
30 | pF | Vpp=0.5V Ic=0 
f=] 40kHz 
1.0 15 | KQ| Ic=lmA Vcg=10V 
f=lkHz 
0.1 8.0 |xi0*| IgelmA Vog=10V 
| f=1kHz 
40 500 | Ic=lmA VcE=10V 
| f=lkHz 
1 30 poy Ic=lmA VcE=10V 
f=lkHz 
15 | nS Ic=150mA Ip)=15mA 
Vec=30V 
20 | nS | Ig=150mA Ipl=15mA 
Veco=30V 
225 | nS | Iqe=150mA Ipl=-Ipg=15mA 
Vee=30V 
30 | nS I¢=150mA Ip) =-Ip2=15ma 
Veo=30V 


tote SWITCHING 


ci il it 
200 UA TTT 
P| TINA NII 


a 
aii TSH 
PE NNT 
prey 2nagon (UT TNT 


Sa aReeor Tn CL 


1 10 100 1000 
1.78.6500B 


2N4402 2N4403 
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


THE 2N4402, 2N4403 ARE PNP SILICON PLANAR CASE TO-92A 
EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE 

AMPLIFIERS AND MEDIUM SPEED SWITCHING 

APPLICATIONS. THEY ARE COMPLEMENTARY TO 

THE NPN TYPE 2N4400 AND 2N4401 RESPECTIVELY. 


EBC 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage -VcBO 40V 
Collector-Emitter Voltage -VCEO 40¥ 
Emitter-Base Voltage -VEBO 5¥ 
Collectar Current -Ic 0.6A 
Total Power Dissipation (Ta < 25°C) Prot 500mwW + 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 


** 310mW in JEDEC registration. 


ELECTRICAL CHARACTERISTICS ——— unless ptneneise noted 


Collector-Base Breakdown Voltage -I¢c=0.1mA Ipod 


Collector-Emitter Breakdown -Io=elmA Tpe0 
Vol tage 


Enitter-Base Breakdown Voltage | ~Ige0.1lmA Ic=0 
Collector Cutoff Current . -Vore35V ~VEB=0.47 
Base Cutoff Current ~VOR=355V -VEB=0.47 


Collector-Enitter Saturation 


Voltage 
Base-Enitter Saturation Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


2N4402 2N4403 


Collector-Base Capacitance 
Emitter-Base Capacitance 


Input Impedance 


Voltage Feedback Ratio . . -VcE*l0V 


Small Signal Current Gain -VcE*10V 


Output Admittance -VcE=10V 


state te 
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2N4926 2N4927 
NPN SILICON HIGH VOLTAGE AMPLIFIERS 


THE 2N4926, 2N4927 ARE NPN SILICON. PLANAR TRANSISTORS CASE TO-39 
DESIGNED FOR HIGH VOLTAGE MEDIUM POWER AMPLIFIERS AND [a 
SWITCHING APPLICATIONS. 


Cha 

ABSOLUTE MAXIMUM RATINGS 2N4926 2N4927 
Collector-Base Voltage VoBO 200V 250V 
Collector-Bnitter Voltage VCEO 200V 250V 
Emitter-Base Voltage VEBO TV WV 
Collector Current I¢ 100mA #*# 
Total Power Dissipation (Tc ¢250C) PLot Sw 

(Ta £25°C) lw 
Operating Junction & Storage Tj, Tate -65 to 200°C 


*# 50mA in JEDEC registration. 


ELECTRICAL CHARACTERISTICS Tas25°C unless others 38 noted 


Collector-Base Breakdown Voltage Ic=0.1mA 
Collector-Enitter Breakdown Voltage Ic#10mA ais 
Emitter-Base Breakdown Voltage Ige-0.lmA Ic#=0 


Collector Cutoff Current Vop=l00V Ip=0 
VcBel00V Ig=0 
Ta=100°C 
Vop=l50V IE=0 
Vopel50V If=0 


Tg=100°C 
Emitter Cutoff Current Vep=5V Ic=0 


Collector-Emitter Saturation Voltage IgeulOmA Ipelma 
Ic=30mA Ip=3mA 


Base-Enitter Saturation Voltage Ic=10mA Ip=lmA 
Ic=500A 


Base-Emitter Voltage Tc=30mA 


D.C. Current Gain Tc=3mA 
Ic=10mA 
Ic=30mA 
Ic=50mA 


2N4926 2N4927 


PE SAL [ew | or ors 
[eos] [SL [me vom 


Current Gain-Bandwidth Product 30 300 MHz | Ic=10mA VcE=20V 


Collector-Base Capacitance VcB=20V If=0 
f=140kHz 
Ic=10mA VoRel0V 
f=lkHz 
Ic=l0mA VCE=10V 
f=lkHz 
Ic=lOmA VcE=10V 
f=lkHz 
Ic=l0mA VceEe=10V 
f=lkHz 
Ic=10mA 
f=5MHz 


Input Impedance 


Voltage Feedback Ratio — 


Small Signal Current Gain 


Output Admittance 


Real Part of Input Impedance 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


TYPICAL CHARACTERISTICS AT Ta=#25°C 


on Erg vs Ic VBE(sat) & Yoe(sat) ve Ic 
TTT a8 3: 
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2N4964 through 2N4968 
PNP NPN SILICON AF SMALL SIGNAL TRANSISTORS 


THE 2N4964, 5 (PNP) AND 2N4966, 7, 8 (NPN) CASE TO-106 
ARE STLICON PLANAR EPITAXIAL TRANSISTORS 

FOR USE IN AF SMALL SIGNAL AMPLIFIERS AND 

DIRECT COUPLED CIRCUITS. 


CBE 
(PNP) (NPN) (NPN) 

ABSOLUTE MAXIMUM RATINGS Fer pep cevices, voltage and current vaiues are negative, 2N4964,5 2N4966,7 2N4968 
Collector-Base Voltage Voro 50V 50V 30V 
Collector-Emitter Voltage VcEO 40V 40V 25vV 
Emitter-Base Voltage VEBO 5V 6V 6V 
Collector Current Ic 100mA 1OOmA** 100mA** 
Total Power Dissipation (Ta<25°C) Ptot 200mW 
Operating Junction & Storage Temperature Tj, Tete ~55 to 125°C 


** 30mA in JEDEC registration. 


ELECTRICAL CHARACTERISTICS (Ta=25°C unléss otherwise noted) 


a Ree 


Collector-Base Breakdown Voltage Ic=0.0lmA Ip=0 

Collector-Emitter Breakdown Voltage Ic= 10mA (Pulsed) 
IB=0 

Emitter-Base Breakdown Voltage Ig=0.0lmA Ic=0 


Collector Cutoff Current 
2n4964,5 VoB=20V 
2N4966,7 : Vop=25V 
2N4968 \ VoB=25V 


Collector-Emitter Saturation Voltage Ic=#10mA 
Base-Enitter Voltage Ic=10mA 
D.C. Current Gain 


2N4964 : Ic=l 
2N4965 “e 
2N4966,8 

2N4967 


D.C. Current Gain 
2n4964 
2N4965 - 
2N4966,8 
2N4967 


Note 1 : equal to the values of absolute maximum ratings. 


2N4964 through 2N4968 


ee dD 


Current Gain-Bandwidth Product 
2N4964,5 


2n4966,7,8 


Collector-Base Capacitance 
2N4964,5 
2N4966,7,8 


Noise Figure 


TYPICAL CHARACTERISTICS AT 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 


PTT TEI | putee rest 
EMM EET TTI veecsy | 
PTT EET CTT TUT 


0.01 0.1 1 10 100 
Ic (mA) 


COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 


oat ; 1 
ne i HW ceeow LTT 
PME TU Hill 


IcelmA VeoE=5V 
Von=5V Ip=0 
f=lMRz 


Ic=lOQpa VoR=5V 
Rg=l0KQ f=lKHz 


Ta=25°C 


VBE AND VCE(sat) 
vs COLLECTOR CURRENT 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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2N4994 2N4995 
NPN SILICON RF SMALL TRANSISTORS 


THE 2N4994, 2N4995 ARE NPN SILICON PLANAR CASE TO-92F 
EPITAXIAL TRANSISTORS FOR RF & IF SMALL 
SIGNAL APPLICATIONS. 

CEB 
ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage VoBo 60V 
Collector-Emitter Voltage VCEO 45vV 
Bnitter-Base Voltage VEBO 4v 
Collector Current Ic 30mA 
Total Power Dissipation (Tas 25°C) . Ptot 360mw 

derate 2.68mW/°C above 2500 

Operating Junction & Storage Temperature Tj, Tstg -55 to 150% 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 
eT ee 
Collector-Base Breakdown Voltage Ic=0.1mA Ip=0 


Collector-Emitter Breakdown Voltage Ic=10ma (Pulsed) 
Ip20 


Ig-0.1lmA Ic#0 


Vop=30V Ip=0 
Vop=30V Ige0 
T,g=859C 


Ic=lOmA IBelmA 
Ic=lmA VcE=10V 


Emitter-Base Breakdown Voltage 
Collect or Cutoff Current 


Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 
D.C. Current Gain 


Icel0mA Vop=10V 
Ic=lOmA VeR=10 


Ic=10mA VcE=1LOV 
Vop=l0V Ig=0 
f=1MHz 
Ic=l0ma 
f =79 -8MHz 


2N4994 
2N4995 


Current Gain-Bandwidth Produ=t 
Collector-Base Capacitance 


Feedback Time Constant 


2N4994 2N4995 


TYPICAL CHARACTERISTICS AT TA=25°¢ 


Cob & Cob vs VcpR 
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2N5086 2N5087 2N5088 2N5089 


PNP NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


THE 2N5086, 265087 (PNP) AND 2N5088, 2N5089 CASE T0-92A 
(NPN) ARE SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR USE IN AF LOW NOISE PREAMPLIFIER CIRCUITS. 

EBC 


(PNP) (PNP) (NPN) (NPN) 
ABSOLUTE MAXIMUM RATINGS For pre devices, voitage and current vatves oe negtive. == 2N'5086 2N5087 2N5088 2N5089 


Collector~Base Voltage Vono 50V 50V 35V 30V 
Collector-Emitter Voltage VCEO 50V 50V 30V 25V 
Emitter-Base Voltage VEBO 3V 30.4.5 4.5 
Collector Current Io 50mA 
Total Power Dissipation (Ta<25°C) Ptot 350mW 

derate 2.8mW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tatg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


P Pawar | Snel [MON oP max [OTD | caST COMITIONS | 


Collector-Base Breakdown Voltage BYCBO E Ic=0.1mA Ig=0 
3 


2N5086 ,7 
2N5088 
2N5089 


Collector-Emitter Breakdown Voltage! LVcKo oe (Pulsed) 
2N5086 ,7 
2N5088 2 
2N5089 25 


Collector Cutoff Current 


2N5086 7 Vop=10V 
2N5089 VoB=15V reo 
2n5088 VoB=20V Ig=0 


2N5086 7 


Emitter Cutoff Current 
All types 50 a Vep=3V Ic=0 
2N5088,9 only 100 VEB=4.5V Ic=#0 


Collector-Emitter Saturation inal sat Ic=10mA Ip=lmA 
Voltage 2N5086 ,7 0.0 ae 0.3 
2N5088 ,9 0.08 0.5 


VoB=35V 


2N5086 2N5087 2N5088 2N5089 


aR fmoaot] vane ax [ore] vase conmiviOns 


Ig=lmA  Vog=5V 
Ic*l0ma VCEg=5V 


Ic=0.5mA YoR=5V 
Ic"0.5mA Vog=5V 


Collector-Base Teed 
All Pee 
Emitter-Base Capacitance 
2N5088,9 only 


To=100nA YCE=5V 
= 3K 2 f=]KHz 


I¢=100pA Vor=5V 
=10KQ f=10Hz-1 5KHz 


TYPICAL CHARACTERISTICS AT Ta=25°C 


D.C. CURRENT GAIN BROAD-BAND NOISE FIGURE 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
aE HN oe EHH 
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2N5209 2N5210 
NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


Operating Junction & Storage Temperature 


ELECTRICAL CHARACTERISTICS acpi unless otherwise noted 


Collector-Bnitter Breakdown 
Voltage 


Collector Cutoff Current 
Emitter Cutoff Current 


Collector-Bnitter Saturation 
Vol tage- 


Base-Emitter Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 
Small Signal Current Gain 


Noise Figure 


THE 2N5209, 2N5210 ARE NPN SILICON PLANAR CASE 70-928 
EPITAXIAL TRANSISTORS FOR USE IN AF LOW 
NOISE PREAMPLIFIERS. THEY ARE COMPLEMENTARY 
TO THE PNP TYPE 2N5086, 2N5087. 

EBC 
ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage YoRo 50V 
Collector-Emitter Voltage VCEO 50V 
Eaitter-Base Voltage VEBO 4.5V 
Collector Current Ic 50mA 
Total Power Disaipation (Ta €25°C) Prot 350mw 


derate 2.8mW/OC above 25°C 


Tj, Tete -55 to 150°C 


Iq=0.1mA Ig=0 


Ice-lmA (Pulsed) 
Ip~0 


Vop=35V Ip=0 
Vepe3¥ IceO 
Ic~lOmA IpelmA 


IculmA Vcg=5V 


Ic=0.1lmA Vor=5V 
Ic=lmA Vcr=5V 
Ic=l0mA VoE=5V 


Ic=0.5mA VCE=5V 
VoB=5V Ig=0 f=1MHz 
Ic=lmA Vone5V f=1KHz 


Ic=20nA VCE=5V 
Rg=22KA f=10Hz-15KHz 
To=20pa Veg=5V 
Rg=l0KQ f#lKHz 


2N5209 2N5210 


TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 


| A 
aaa == 
a 


0 40 80 120 160 


COLLECTOR-BASE CAPACITANCE 
vs COLLECTOR-BASE VOLTAGE 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 


aT | 
I 
I ATT ANT 
Pe 
om 0 
| CLT TE Ay 


Ie (mA) 


100: 


VBE AND VCE(set) 
vs COLLECTOR CURRENT 
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BROAD-BAND NOISE FIGURE 
vs COLLECTOR CURRENT 


THE 2N 5294, 2N 5296 AND 2N 5298 ARE 


NPN SILICON SINGLE DIFFUSED MESA POWER 


TRANSISTORS DESIGNED FOR LOW SPEED 


SWITCHING AND AUDIO AMPLIFIER APPLICATIONS. 
THEY FEATURE LARGE SAFE OPERATING AREA. 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage 

Collector—Euitter Voltage 

Enitter-Base Voltage 

Collector Current 

Base Current 

Total Power Dissipation @ "c<25°c 
@ 7a<25°C 

Junction Temperature 

Storage Temperature Range 

THERMAL RESISTANCE 

Junction to Case 

Junction to Ambient 


SAFE OPERATING AREA (D.C.) 


10 


St 
oe 


TTT} 25296 54 {T 


Uni ian hill 


10 30 100 
Ver(v) 


2N5294 2N5296 2N5298 
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 


CASE TO-220B 


Vopo 80 60 80V 
Vero 70V OV 60v 
Vaso 7V 5V 5V 
Ip hA 
I, 2h 
PLot 360 
1,80 
t, 150°c 
Tete =55 to #150°C 
®5, 305°C/W max 
0, 
94 70°c/w max 
te vs Jc 
160 \~ 
140 , 
120 
Hyg 100 


H) 2N5296 | 
Hr 2N5294 | 
| 


aN | 
Hm st | 


2N5294 2N5296 2N5298 


ELECTRICAL CHARACTERISTICS ( Tam25°C vuless otherwise noted) 


a 


Ip=0.1A 


Collector Cutoff Current VcEe=50V RpE=1001 
VcR=50V RgR=1000. 
TC=1500C 


Vog=65V VEB=1.5V 
VcE=35V VEBe1.5V 


VoR=65V  VEB=1.5V 
VCER35¥ VEB=1.5V 
Tce=150°C 


a 


Collector Cutoff Current 2N 5294/8 


Collector Cutoff Current 2N 5294/8 
2N 5296 


Collector Cutoff Current 2N 5294/8 


BE BE 


2N 5296 


Emitter Cutoff Current QN 5294 


Vep-7v Ic=0 
2N 5296/8 


Veped5vy Ic=0 


Ic=0.5A VcE=A’V 
Ic= 1A VcR=4V 
Ic=1.5A VoR=tV 


Base-Emitter Voltage 


<a<d< BEB 


Ic=0.5A Ip=0.05A 
Icp= 1A Ip=0.1 A 
Ic=1.5A Ip=0.15A 


D.C, Current Gain Ic=0.5A VCR=4V 
Ic= 1A VeR=4’V 
Tc=1.5A VcR=4V 


q<<4 


Current Gain-Bandwidth Product Ic=0.2A VWoEr=4V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


12.77.MA 


2N5368 through 2N5375 


COMPLEMENTARY 
SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


COMPLEMENTARY SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


THE ABOVE TYPES ARE SILICON PLANAR EPITAXIAL 
TRANSISTORS FOR GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHING APPLICATIONS. 
CASE T0-92F 


CEB 
2N5368(NPN) 2N5372(PNP 
2N5369(NPN) 2N5373(PNP) 2N5371(NPN 
ABSOLUTE MAXIMUM RATINGS 2N5370(NPN) .2N5374(PNP) 2N5375( PNP 
60V 60V 40v 


Collector-Base Voltage VoBo 
Collector-Emitter Voltage VCEO 300 300 30V 
Emitter-Base Voltage . VEBO 5v 5V 5v 
Collector Current Ic 500mA 500mA 500mA 
fotal Power Dissipation (Ta <25°C) Ptot 500mw #4 

derate 4mw/0C above 25°C 
Operating Junction & Storage Temperature Ty Tstg -55 to 150°C 


** 360mW in JEDEC registration. 


ELECTRICAL CHARACTERISTICS (Tae25°C unless otherwise noted 
Panam __—_[ sont won re_ wx [or sre comes] 
Collector-Base Breakdown Voltage t Iq=0.01lmA Ip=0 
Collector-Emitter Breakdown Voltage sia * | Note 1 Ic=10mA Ip=0 
Enitter-Base Breakdown Voltage Ipg20.0lmA Ic=0 


Collector Cutoff Current 
2N5 368, 69,70 50 
2N5372573574 50 
2N5371,75 50 


Emitter Cutoff Current 50 


aio< 


Vop=40V IE=0 
Vcp=40V Ir=0 
Vop=30V Ipad0 


Collector-Emitter Saturation Voltage 0.18 0.3 


Base-Bmitter Saturation Voltage 0.84 1.3 
Base-Emitter Voltage 0.8 1.2 


Current Gain-Bandwidth Product 
2N5368 thru' 2N5371 250 370 . Ig=20mA VcE=10V 
2N5372 thru! 2N5375 150 270 Ic=20mA Vor=l0V 


Collector-Base Capacitance 


Ic=150mA Ip=15mAl 
Ic#150mA VcegE=10V 


SS 358 BER 


Vop=l0V Ig=0 
f=1MHz 


Note 1 s Equal to the values of absolute maximum ratings. For pep devices, voltage and current velees re negative. 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


2N5368 through 2N5375 


TEST CONDITIONS 


OY 
Toe] 50mA Ip] =15mA 
Vees30V - 


Ice150mA Ip) =-Ipo=]5mA 
Voc=30V 


eT forsee Tins Ig=150mA Ip) =-Ipp=15mA 
[ago fas | toeisomn tm--tao-tsad Voc=6V bs 


(Note 2 


Turn-On Time ) 
2N5368 thru! 2N5371 


2N5372 thru’ 2N5375 


AT Ta=250C VCE=1l0V 


BFE @ Ic=lmA es @ fetta scl @ pres 
MAX 


TYPICAL CHARACTERISTICS (Ta=25°C Pulse Test) 


P Bre (NORMALIZED) vs Ic ae VeE(sat) & VCE(sat) vs Ic 
TT TT vcee2ov, TT I tc=2079) 
1.6 Cone CUT TE 
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2N5400 2N5401 2N5550 2N5551 


COMPLEMENTARY 
SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 


92 
THE 2N5400, 2N5401 (PNP) AND 2N5550, 2N5551 (NPN) ease 20724 
ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS INTENDED FOR GENERAL PURPOSE HIGH 
VOLTAGE AMPLIFIER AND SWITCHING APPLICATIONS. 
Esc 


(PNP) (PNP) (NPN) (NPN) 
ABSOLUTE MAXIMUM RATINGS ferprosnon vom eacunenswinnenwin 265400 2N5401 2N5550 2N555) 


Collector-Base Voltage Vozo 130V. «-:160V.s-160V—s-180V 
Collector-Emitter Voltage VCRO 120V 150V 140V 160V 
Enitter-Base Voltage VEBO 5v 5V 6V 6V 
Collector Current Ic 600mA 
Total Power Dissipation (Te 25°C) Ptot lw 

derate 8uw/°C above 25°C 

(TAS 25°C) 350mW 

derate 2.8nw/0c above 25°C 

Overating Junction & Storage Temperature Tye Tete -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 

[| Param | smmon | wae max [onrz| test conprrrons | 
Collector-Base Breakdown Voltage IgeO.lmaA Iped 
Collector-Bmitter Breakdown Voltage IC=#lmaA Ip=0 
Emitter-Base Breakdown Voltage Ig=-0.0lmA Ic=0 
Collector Cutoff Current 


2N5400, 5550 Vepel00v = Ig=0 

2N5401, 5551 Vopel20V Ip=0 
Collector Cutoff Current 

2N5400, 5550 VoB=100V Ip=0 


Tax1l000C 
Vop=120V Ip=0 
T,g~1000C 


2N5401, 5551 


Enitter Cutoff Current 
2n5400, 5401 
2N5550, 5551 


VEB=3V Ic=0 
VEB=4V sIc=0 


Collector-Emitter Saturation Voltage VCE(sat) 
2N5400, 5401 Ic=10mA Ip=lma 
2N5950, 5551 Ic=10mA IB=lmA 


Note 1 : Equal to the values of absolute maximum ratings. 


2N5400 2N5401 2N5550 2N5551 


Collector-Baitter Saturation Voltage 
2n5400, 5401 
2N5550 


Current Gain-Bandwidth Product 


2n5400 
2N5401, 5550, 5551 
Collector-Base Capacitance 


Emitter-Base Capacitance 
on 


0 . 
: “2N5551 only 
Noise Figure 


BFE 
c=10mA Yor=5V 
MIN MAX 


2N5400 40 
2N5401 60 
2N5550 60 

80 
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TEST CONDITIONS 


100 160 400 


Fogel Ov 
100 160 300 
— oe 


Voge10V 
YoRelOV IgeO f=1Mh: 


Vgp=0.5¥ Ice 
f=1MHz 


Tce250pA VCE=5V 
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2N5447 through 2N5450 
COMPLEMENTARY SILICON GENERAL PURPOSE AF TRANSISTORS 


CASE T0-92F 
THE 2N5447, 265448, 205449, 2"5450 ARE 7 
SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR GENERAL PURPOSE MEDIUM POWER AMPLIFIER 
APPLICATIONS. THE 2N5447, 2N5448 ARE PNP 
AND ARE COMPLEMENTARY TO THE NPN 2N5449, 
25450 RESPECTIVELY. 
CEB 
ite eal 

ABSOLUTE MAXIMUM RATINGS For pve devices, voltage and current volun ore nagetive. Dee 4 4 2N5447 (PNP )  2N5 265448(PRP ) 2N5450( NPN 
Collector-Base Voltage VRBO 40V 50V 50V 
Collector-Baitter Voltage Voro 25v 30V 30V 
Emitter-Base Voltage VEBO 5v 5V 5v 
Collector Current Ic O.2a Oo2a 0.8A 
Collector Peak Current (t<10mS) Ion 0.64 0.64 
Total Power Dissipation (Tc < 25°C) Ptot 1.2W 

(Ta< 25°C) 500mw + 
Operating Junction & Storage Temperature Tj, Tgtg -55 to 150°C 


## 360mW in JEDEC registration. 


BFE (NORMALIZED) vs Ic 


VCE=5V , 
Pulse Test: 


HSN EHI 
PT ET ANT 
LN 
SA 


0 
1 10 100 1000 


2N5447 through 2N5450 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


TEST CONDITIONS 


Collector-Base Breakdown Voltage 
255447 
2N5448, 265449, 2N5450 


Collector-Emitter Breakdown Voltage Ic=10mA = Ip=0 
2N5447 
“2N5448, 2N5449, 2N5450 


Emitter-Base Breakdown Voltage | 7 Ig=0.1lma Ic=0 
Collector Cutoff Current VoB=20¥ Ig=0 
Enitter Cutoff Current Vep=3V Ic=0 


Collector-Rritter Saturation Voltage 
2N5447, 25448 Ic=50mA Ipe5mA 
2N5449 Ic=100maA IB=5mA 
25450 Ic=l00mA Ip=5ma 


Base-Enitter Voltage 
2N5447, 2N5448 To=50mA Vor=5V 
265449, 2N5450 IC=100aA VoR=2V 


D.C. Current Gain 2N5447 ‘I¢=50mA VoE=5V 
2N5448 Ic=50mA VcE=5V 
2N5449 Ic=50mA Vog=2¥ 
2N5450 Ic=50mA Yor=2V 


Current Gain-Randwidth Product 
2N5447, 2N5448 Tc=50mA VcB=5V 
2N5449, 2N5450 : Ic=50mA Vcr=2V¥ 


Collector-Base Capacitance Vep=l0V Ip=0 
f=-1MHz 


* Pulse Test : Pulse WidtheO.3mS, Duty Cycle=1% 


fr vse Ic 


Voe(sat) & VBE vs Ic 


HT Tyn25°c 


il Pulse Test 


yout Re CH Ht 
a 
0.8 
e oe tT Ll 


og LU TT 


PLT TT UT Tan2sec 
| | 
ean, 


CAT 
| 
EL 
Ver(sat) | {TH Lil BE I 
SR aE ie PL 


1 10 100 1000 1 10 100 1000 
Ic (mA) To (ma) 


1.78.0650B.6500B 


2N5490 2N5492 2N5494 2N5496 
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 


THE 2N 5490, 2N 5492, 26 5494 AND 2N 5496 CASE T0-220B 
ARE NPN SILICON SINGLE DIFFUSED MESA POWER 
TRANSISTORS DESIGNED FOR LOW SPEED SWITCH- 
ING AND AUDIO AMPLIFIER APPLICATIONS. 
THEY PEATURE LARGE SAFE OPERATING AREA. 
BCE 

ABSOLUTE MAXIMUM RATINGS 2N5490/h4 2N5492  2N5496 
Collector-Base Voltage VcBO 60V 75V 90V 
Collector-Baitter Voltage VCEO 40V 55V TOV 
Buitter~Base Voltage VEBO 5V 
Collector Current Ig 7A 
Base Current Ip 3A 
Total Power Dissipation @ 1¢<25°c Ptot 50w 

@ TAK25°C 1.8W 
Junction Temperature Tj 150°C 
Storage Temperature Range Tete 55 to +150°C 
THERMAL RESISTANCE 
Junction to Case 5c 2.5°C/W max. 
Junction to Aabient Oja 10° C/w max. 

vs I, 
SAFE OVERATING AREA (D.C) BY ae 
— HH aH LITA reese: 
f+! rh Tym25°C 


TCT 
oN 
“CTs TT 
Con Co 


0 
0,01 0.1 1 10 


| Ht | IVI 
Sie ith |. 
3 0 Ly 

| 


sail Ht mM 
Fo TCI 


0.4) 


2N5490 2N5492 2N5494 2N5496 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


fac] zest commons | 


Collector-Baitter Breakdown Voltage 
2N54,90/t, 
2N54.92 
215496 


Collector-Buaitter Breakdown Voltage 
2N54,90/1, 
2N5492 
2N5496 


Collector-Emitter Breakdown Voltage Igr0.1a 
2N54,90/b, Vep7l.5V 
2N54,92 
2N51,96 


Collector Cutoff Current 2N54,90 Vcg*40V Rpg 100.0 


ooo 
ee 


Voe=70V Rpg=l00n. 


Collector Cutoff Current 
© Tc#=150°C 


Vee=40V ReE=1002 


Www 
ee 


Vcg=70V Rpg L002 
Collector Cutoff Current Voe=70V  Vgp=1.5V 
Vopr 55V 
VoE-85V 


Vog=70V 
Voe=55V  Vgp=l.5V 
Vor*85V Vegnl. 5V; 


Vgp=5V IZcn0 


Collector Cutoff Current 
@ Tco#150°C 


Emitter Cutoff Current 


Base-Enitter Voltage 


V 
v 
V 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
V 
v 
v 
v 


2 
5 
5 
5 
5 
5 
5 
5 
1 
1 
1 
5 
5 
5 
1 
1 
3 
5 
7 


Peee 


1¢=3.5A Vogeh¥ 


Igr2a Ig=0.2A 
Iq=2.5a Ipr0.25A 


D.C. Current Gain 


Ign3A VOR 
To=3.5A Vogss¥ 


Current Gain-Bandwidth Product Ic-0.5A VoE%V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1¢, 


12.77 .MB/MD 


2N5810 through 2N5819 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE 2N5810 THROUGH 2N5819 ARE SILICON PLANAR ies T0-92F lai pall 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS AND LEAD PREFORMED HEAT SINK 
OUTPUTS, AS WELL AS FOR UNIVERSAL APPLICATIONS. @ 
THEY ARE SUPPLIED IN TO-92F PLASTIC CASE WITH 

OPTIONAL X-67 HEAT SINK. THE 25810, 2, 4, 6, 8 


ARE NPN AND ARE COMPLEMENTARY TO THE PNP 
2N5811, 35 5s Ts 9 


2N5810, 4) } 2N5814, 6, i 

ABSOLUTE MAXIMUM RATINGS For pap devices, vonage and curren vate orenegui.  oNDGL1, 3( PNP 2N5815, 7, 9( PNP 
Collector-Base Voltage VoBo 35V 50V 
Collector-Emitter Voltage (VBE=0) VoES 35V 500 
Collector-Enitter Voltage (Ip=0) VCRO 25V 40V 
Enitter-Base Voltage VEBO 5V 
Collector Current Ic 0.75A 
Collector Peak Current (t<10mS) ICM 1.54 
Total Power Dissipation @ TC<25°C Ptot 1.4W 

With X-67 Heat Sink @ Ta<25°¢ 800mwW 

No Heat Sink @ Ti <25°% 625mw 
Operating Junction & Storage Temperature Ty, Tate -55 to 150°C 


“+ = ©6500mW in JEDEC registration. 


2.0 Ptot_ vs Ic 3 HFE (NORMALIZED) vs Ic 


rail 
anil! SSO 
PT TT ANT 
| 
COC oN 
LLU TU | TT 


10 100 1000 
I¢ (mA) 


Bre (NORMALIZED) 


0.4 


2N5810 through 2N5819 


2N5810 thru’ 2N5819 
MIN MAX 


TEST CONDITIONS 


i Ic=0.0lmA VEE&O 
| ona | 


ollector-Base Breakdown Voltage 
2n5810, 1, 2, 3 
2N5614, 5, 6, 7, 8, 9 


Collectoreimitter Breakdown Voltage LVCEO # 
2N5810, 1, 2, 3 25 
2N5614, 5, 6, 7, 8, 9 40 


Ic=10mA IpeO 


Vop=25V Ige0 


pa VoB=25V Iped 
T,=1000C 


D.C. Current Gain 
2n5810, 1 
2n5812, 3 
2n5814, 5 
7 
9 


2n5816, 
2n5818, 


D.C. Current Gain 
2N5810, 1 
2N5812, 3 
2n5814, 5 
2n5816, 7 
2N5818, 9 


Current Gain-Bandwidth Product 
2n5810, 1, 4, 5 
2N5816, 7 

2N5812, 3, 8, 9 


Collector-Base Capacitance | 


Tc=500mA Vcg=2¥ 
c 


Ic=50mA VoE=2V 
MHz 
MHz 
MHz 


Vcop=l10V Ig=0 
f=1MHz 


Emitter-Base Capacitance VeB=0.5V Ic=0 


f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
Vor(sat) & VBE vs Ic 


aL | 
1 
10 100 1000 

Ig (ma) . Ic (ma) 1.78.83004.0830A 


2N5820 through 2N5823 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE 2N5820 THROUGH 2N5623 ARE SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS 
AND OUTPUTS, AS WELL AS FOR UNIVERSAL APPLI- 
CATIONS. THEY ARE SUPPLIED IN TO-92F PLASTIC 
CASE WITH OPTIONAL X-67 HEAT SINK. THE 
2N5820, 2N5822 ARE NPN AND ARE COMPLEMENTARY 
TO THE PNP 2N5821, 2N5823. 


ABSOLUTE MAXIMUM RATINGS Fer pop devices, vottage and current velues are negetive. 
Collector-Base Voltage 
Collector-Bmitter Voltage (VBE=0) 
Collector-Bnitter Voltage (Ip=0) 
Enitter-Base Voltage 
Collector Current 
Total Power Dissipation (Tc <25°C) 

With X-67 Heat Sink (Ta <25°C) 

No Heat Sink (Ta ¢25°C) 
Operating Junction & Storage Temperature 
** This exceeds JEDEC registered value. 


0 50 100 150 200 
Ta (°%) 


CASE T0-92F X-67 Heat Sink 


ae 
F 4 
16mm 
CEB bic 
2N5820, 2(NPN 
2N5821,3( PNP) 
VoBo TOV 
VCES TOV 
Vcro 60V 
VEBO ov 
age) lA ** 
Ptot 1.4W #4 
800mW *#* 
625mw** 
Tj» Tate -55 to 150°C 


Hpg (NORMALIZED) vs Ic 
T4250 
CO ies once 
|| 
BL | 
Leer HT SA TTT 
TM I 


VCn=2v 


2N5820 through 2N5823 


ELECTRICAL CHARACTERISTICS (Taw25°C unless otherwise noted 


a 


Collector-Enitter Breakdown Voltage Iq=0.0lmA Vpge0 


Collector-Bnitter Breakdown Voltage Ic=l0mA Iped 

Collector Cutoff Current Vop=25V¥ Ige0 
Vop=25V Ipn0 
T,=1000¢ 

Enitter Cutoff Current Vgp=5V Ic=0 


Collector-Emitter Saturation Voltage 
Base+~Emitter Saturation Voltage 
Base-Emitter Voltage 


D.C. Current Gain 
2N5820, 2N5821 
2N5822, 2N5823 
2N5820, 2N5821 
2N5822, 2N5823 


Collector-Base Capacitance 


Vor(sat)* 0.25 0.75 
Vpr(sat)* 0.9 1.2 
0.6 0.85 1 el 


Ic=500mA Ip=5OmA 
Te=500mA Tpe5OmA 
Icg=500mA Vog=2¥ 


60 120 
200 


Ic=2mA = Vog=2V 
Ic=2mA = VoE=2V 
Ic=500mA Vop=2¥ 
Ic=500mA VoR=2V 
VcB=10V Ipe0 
f=1MH2 


Ic=50ma 


15 


Current Gain=Bandwidth Product 


Vor=2V 
* Pulse Test 1: Pulse Width=0,3mS, Duty Cycle=1% 


4 VBE(sat) & Voe(sat) we Ic fp vs Ic 


“COMI Pee oe ote 

eet et 
CECH 

rot LU PT TUT 


150 Ht ttl Ht 


Mall PU s ea ON 


VOLT 
Se 
| 
; SH Ta 
°C TT CETL Lea ~ 
yee 9st ml rT 
0 vase 0 TTI LU COI TT 
1 10 100 1000 1 10 100 1000 


2.78.8100B.0810B 


2N5824 through 2N5828 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 


THE 2N5824 THROUGH 2N5826 ARE NPN SILICON CASE T0-92F 
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 

SMALL SIGNAL AMPLIFIERS AND DERECT COUPLED 

CIRCUITS. 


CEB 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage Vero 50V 
Collector-Enitter Voltage VoEro 40V 
Enitter-Base Voltage VEBO 5vV 
Collector Current Ic 100mA 
Total Power Dissipation (TA <25°C) Prot 360mW 

derate 2.88mW/°C above 250C 


Operating Junction & Storage Temperature Tj, Tatg =-55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Base Breakdown Voltage = OlmA Ipe0 


Collector-Emitter Breakdown Voltage Ig=lOma (Pulsed) 
Iped 


Collector Cutoff Current ; Vop=40V. Ig=0 
Vop=40¥ Ipgn0 
P4=1000C 


Emitter Cutoff Current Vep=5V Ic=0 
Collector-Baitter Saturation Voltage 0.07 0.125 Iq=l0mA Ip=lmA 
Base-Rnitter Saturation Voltage 0.7 0.78 Ic=l0mA IpelmA 


Base-Enitter Voltage 0.5 0.65 0.9 Ic=2ma =: VcE10V/ 


Current Gain-Bandwidth Product 
2N5824,5,6 90 250 Ic=2mA VcE@10V 
2N5827 ,8 90 350 Ic=2ma Vop=l0V 


Collector-Base Capacitance 4 VcB=10V Ige0 
f-lMEz 


Feedback Time Constant Icg=2mA VcCE=l0V 
f=31 .8MHz 


2N5824 through 2N5828 


D.C. AND SMALL SIGNAL CURRENT GAIN (EFE, hfe) AT Ta=250C 


HE @ Ice2ma Voge5V hfe @ Ic=2mA Vog=5V fa1KHz 
MAX 


TYPICAL CHARACTERISTICS AT TA=25°C 


D.C. CURRENT GAIN VBE AND VcE(eat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


UD A 
UD a 
Hit Lb 


inl 
scat | 


@ 1¢=20 Ig 
o LLL LUI LTT LTT Hitt TTL 
0.01 0.1 a 10 100 
Cc 


h—PARAMETERS (NORMALIZED) 
v8 COLLECTOR CURRENT ° 


na Ea 


| Hpe(0.c) 
bye(1KHz) - 
hye (1 KHz) 
hye tt KHz) 
hog ( KHz) 


2.78.4300A/B 


2N6027 2N6028 
PROGRAMMABLE UNIJUNCTION TRANSISTORS 


The Micro Electronics Programmable Unijunction Transistor (PUT) is a three-terminal plonor passivated PNPN 
device in TO-92 package. The terminals ore designated as anode, gate and cathode. 


The 2N 6027 and 2N 6028 offer outstanding circuit design flexibility. External resistors can be selected to meet 
designers’ needs in programming the unijunction choracteristics such as 7), Reg, |p and ly. 


The 2N 6028 is designed for long interval timers ond other applications requiring low peak point current. The 
2N 6027 is designed for general use where the low peak point current of the 2N 6028 is not essential. 


For further information, refer to Application Notes Nos. 143, 144 and 158. 


FEATURES APPLICATIONS PACKAGE 
© PROGRAMMABLE 7); Raps Ips ly ® OSCILLATORS AND TIMERS TO-92 

e LOW LEAKAGE CURRENT ® TRIGGER DEVICES 

© LOW PEAK POINT CURRENT Ae 

© LOW FORWARD VOLTAGE STRATE MENG 2 WITEMES ad Gil 
© HIGH PULSE OUTPUT VOLTAGE = * ~PULSE SHAPING CIRCUITS 


e Low cost ® SENSING CIRCUITS 
ABSOLUTE MAXIMUM RATINGS AGK 
Voltage Current 
Gate-Cathode Forward Voltage +40 V Peak Forward Anode Current, 
Gate-Cathode Reverse Voltage =-5 V Non-repetitive (10 «sec pulse) 5A 
Gate-Anode Reverse Voltage +40 V DC Gate Current +20 mA 
Anode-Cathode Voltage ‘tao V Capacitive Discharge Energyt 250 «J 
Current Rewer 
Total A P. ‘a 
DC Forward Anode Current* 150 mA Py aa i ahs aed 
Peak Forward Anode Current, EE Ce 
Repetitive (100 «sec pulee Taaberstuce =n —50°C to +100°C 
width, I% duty cycle) A *Derate currents and powers 1%/°C above 25°C 
(20 «sec pulse . +E=4 CV" capacitor discharge energy with no 


width, 1% duty cycle) 2A current limiting 


2N6027 2N6028 


ELECTRICAL CHARACTERISTICS AT Ta = 25°C (unless otherwise wecified) 


Vs = 10 Volts 
Vs = 10 Volts 
Vs = 10 Voits 
Vs = 10 Volts 
Vs=10 Volts Ra=1Ma 
Vs=10 Volts Ra=10 Ka 


Vs = 40 Volts, Ta=25°C 
Ta=758°C 


Re =1 Ma 
Re =10 Ka 
Ra =1 Ma 
Re =10 Ka 


Peak Point Current 


Offset Voitage 


Valley Current 


Gate-Anode Leakage Current 


Vs = 40 Volts, Va =0 
le =50 mA 


Gate - Cathode Leakage Current 
Forward Voltage 

Pulse Output Voitage 
Pulse Voltage Rate of Rise 


Figure 2 Figure 3 


Figure 4 


2N6027 2N6028 


2 ee eT 


TYPICAL. CHARACTERISTICS AT Ta=25°C (unless otherwise specified) 


te — PEAK POINT CURRENT - INCROAMPS 


Ww = VALLEY CURRENT — MILLAN 


Ra ~ GATE SOURCE RESISTANCE — Kehme ww wim GRU 


lp VS GATE SOURCE RESISTANCE lv VS “ON STATE” GATE CURRENT 


PONT CURRENT — NORMALIZED 
i { 


AMOIENT TEMPERATURE —T 


lp VS TEMPERATURE AND Ro 


‘We — PULSE OUTPUT VOLTAGE - VOLTS 


AMGEN TOMPERATUR - C V ~ SUPPLY VOLTAGE - VOLTS 


Vr VS TEMPERATURE AND Ro PULSE OUTPUT VOLTAGE 


2N6027 2N6028 


APPLICATIONS 
The use of the diode 1N4154 and 1 meg resistor at the gate 
gives low peak point current, therefore reducing the shunting effect 


0 +2 


of the PUT on Cr during the charging period. The diode also tem- q 
perature compensates Vaca which drifts at about —2.5mV per °C. *. p) 

The circuit oscillates at 100Hz which is kept within 1% from ~ 
-30°C to 75°C. 


Ten-minute Time Delay Relay 


The PUT uses high gate source resistance 
(1M-ohms) and draws negligible current from the RC 
network during the delay time. When the SCS is 
triggered by the PUT, the relay is energized. C is 
short-circuited by a pair of relay contacts. This 
condition ensures that accurate timing is repeatable 
because C is always charged from zero volt after 
the circuit is reset. Time delay is approximately 
10 minutes at R= 4.7 M-ohms. 


Monostable Multivibrator 


The PUT is normally ON. A positive 
pulse at the input turns Qi on, C is discharged 
rapidly through the saturation resistance of 
the collector-emitter junction. The PUT be- 
comes OFF. At the removal of the input 
pulse, Qi is cut off. C is charged through R 
towards +20V. When the peak point voltage 
is reached, Q2 fires and returns to the latching 
state again due to the large holding current 
through R. 


Warble Alarm Circuit 


This alarm can be easily heard in noisy background. 
Q: and Qs forms a tone generator in which the fundamental 
frequency is modulated by the sawtooth output of Q:. 


Tone frequency ~ (500-800)Hz 
Sawtooth frequency * 2.5Hz 


SCR Phase Control 


The conduction angle of the SCR is controlled by the 
PUT oscillator which is synchronized from the a,c. line. This 
ensures that the SCR is triggered at the same point on the 
a.c. cycle each time. 


The conduction angle of the SCR can be varied from 
30° to 160° by using the 100 k-ohm variable resistor. 


THE 2N 6111, 2N 6109 AND 2N 6107 ARE PNP 
SILICON EPITAXIAL BASE POWER TRANSISTORS 


2N 6288, 2N 6290 AND 2N 6292 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage 

Collector-Rnitter Voltage 

Emitter-Base Voltage 

Collector Current 

Base Current 

Total Power Dissipation @ Tc<25°C 
@ Tal25°% 

Junction . Temperature 

Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Care 


SAFE OPERATING AREA (1.0. ) 
10 


2N6111 2N6109 2N6107 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


~ Vopo 

- VcEO 

- VEBO 

- Ig 

- Ip 
Peot 


Tj 
Tstg 


aoe 
ix] 


Bye NORMALIZED 
So o o o toad » _- 


5 22° cn 


CASE 10-2208 
C 
TANS 
BCE 
2m 611} 2N 6109 2N 6107 
4OV 60V sov 
30V 50V 70V 
5V 
7A 
3A 
LOW 
1.8W 
150° 
=55 to +150°C 
3212°C/w max. 
ee ve I, 


i Nt 


*’) Pulse Test 
-Vor=4V_ 


2N6111 2N6109 2N6107 


ELECTRICAL CHARACTERISTICS (Famo5°c unless otherwise noted) 


iN 
Cellector—Enitter Breakdown Voltage 
2n 6111 
2n 6109 
2N 6107 


Collector—Buitter Breakdown Voltage 
2N 6111 
2N 6109 
2N 6107 


Cellector-Emitter Cutoff Current 

Qn 6111 
2nN 6109 
2N 6107 


Collector-Baitter Cutoff Current 
2N 6111 
2n 6109 
2N 6107 


4 
F 


i 
> 
ey 

8 
* 


i 


+LVcRR * 


~Ice0.1A Rep~1002 


B 
5 
E 
| t 


-VcE=70V ReE=1002 
Tc#1500°C 


Collector-Emitter Cutoff Current 


eee | ee sleee |eee [=== [= | 


2N 6111 -VcE=37.5V ~Vep=1.5V 
2N 6109 -Vcop=56V 0 -VEp=1.5V 
2N 6107 -Vop=75V Vpp-1.5V 


-VEB=1.5V 
-Vep=1 ° 5V 
-VeBp-1 e 5v 


Collector-EBaitter Saturation Voltage 
2N 6111 
2N 6109 
2N 6107 

All types 


Base-Eaitter Voltage Beg aoe 
a e CE= 

~Ic=2A —VcEAV 
-Ic=7A -VCE=4V 


-Ic=7A —VcgekV¥ 
~Ic#0.5A -Vcp=4¥ 


-I¢=0.5A-VoRpeh¥ £250KHs 


12.77.0850E 


ere rhe ae sl | Ce 
Collector—Base Capacitance } cob | 850 


Small Signal Current Gain 
* pulse Test 1 Pulse Width=0,3aS, Duty Cycle=1% 


iL De eee 


2N6121 2N6122 2N6123 
NPN SILICION EPITAXIAL BASE POWER TRANSISTORS 


THE 2N 6121, 2N 6122 AND 2N 6123 ARE NPN CASE TO-220B 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED POR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO ‘AMPLIFIERS . THE 2N 6121, 
2N 6122, 2N 6123 ARE COMPLEMENTARY TO 

2N 612k, 2N 6125, 2N 6126 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 2N 6121 2N 6122 WN 6123 
Collector-Base Voltage Voro a5V 60V 80v 
Collector-Emitter Voltage Vogo A5V 60V 80v 
Enitter-Base Voltage Vepo 5V 
Collector Current I, SA 
Base Current I, la 
Total Power Dissipation (T,< 25°C) Pe AOW 
Junction Temperature Br 150°C 
Storage Temperature Range Tstg 55 to +150°C 
THERMAL RESISTANCE 
Junction to Case 86 3.12°C/W max. 
SAFE OPERATING AREA ().C.) 
mua ioral 
a th 
Pa Fe SCOT 
3 LENT 
o 
Lael 


2N6121 2N6122 2N6123 


ELECTRICAL CHARACTERISTICS (Ta=25°c unless otherwise noted) 


Collector-Rmitter Breakdown Voltage 
Qn 6 


Collector—Base Cutoff Current 
Collector—Enitter Cutoff Current 


{Collector—Euaitter Cutoff Current 


Emitter-Base Cutoff Current 


Collector-Emitter Saturation Voltage 


Base-Enitter Voltage 


D.C. Current Gain 


2N 6121, 6122 
2N 6123 


QN 6121, 6122 
2N 6123 


Current Gain-Bandwidth Product 


ETAT 
8 1,2 


NORMALI 


: 


Vce-Vcgo Vep-1.5V 
VcE=VcCEO cara 5V 
Tc=1259C 


Vep=5V Ic=0 


Ic=1.5A Ip=0.15A 
Ic=4a Ipela 


BR F B <<< 


aoe<< £ 


Ic=1.54 VcoR=2V 


Ic=1e5A VoR=2V 
1c=1.5A VCE=2V 


Icg=4a Vor-2v 
Ic=4A = V0 2V 
VcE=4V 


VoR=20 


2 reat) Hn zal 
0, Fxiaitsii Sell th 


0,01 0.1 10 


12.77-8700E 


THE 2N 6124, 2N 6125 AND 2N 6126 ARE PNP 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING , DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS, THE 2N 6124, 


2N 6125, 2N 6126 ARE COMPLEMENTARY TO 


QN 6121, 2N 6122, 2N 6123 RESPSCTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Enitter Voltage 
Baitter~Base Voltage 

Collector Current 

Base Current 

Total Power Dissipation (Tc€ 25°C) 
Junction Temperature 

Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 


2N6124 2N6125 2N6126 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


CASE T0-2208 


BCE 


2N 612k gy 6125 2N 6126 


- VoBo 45V 60v" 80V 
- Vero ASV 60V 80V 
- Ven0 5V 
-Ic aA 
-Ip la 
Peot bated 
Tj 150°C 
Tatg 55 to $150°C 
956 3.12°C/w max. 
10 } 
3 1 | PUTIN fT 
“Ic ft St 
(a) 


0.5 HE —H mt ie “he 
| CHL za sizé— Ih} 
Oot 1 10 30 «100 


2N6124 2N6125 2N6126 


ELMCTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Von=Vcpo 4 Ig=0 
{ Vcm=VcEo Ip=0 


VCE=Vceo -Vepele5V 
Vce=Vcgo -VEB=1.5V 
Tc#l250c 


Collector—Eaitter Cutoff Current 


BR RE ER <<< 


Collector-Enitter Cutoff Current 


Bmitter—Base Cutoff Current “Vepe5V Ic=0 


Collector—Euitter Saturation Volt ~Ig=1.5A -Ipe0.15A 
~IcuhkA = -Ipela 


ai 


Base-Enitter Voltage Ice] .5a -Vope2¥ 


—Icul 5A —VCE=2V 
~Ic=l.5A -VoR=2¥ 
~Ic=4a -VcE=2V 
-Ic=ha -VoRe2V 
Current Gain-Bandwidth Product -Ic=la -Vope4V¥ 


Small Signal Current Gein Brera -Vcop=2V 


EMA - _VCE(sat) & VBE ve Ic 
TUE TT TT me MMfea-eec 
a : al | Pulse Test 
Fi lea ‘ 1.2 
41, UE Ih i nS AL 
Se TIN UT oe. earthy all 
ce a ip ar: sal 

Hull | | a mi a a 
Bi Seaee 2 eres) Bill 
macosec| UT UT 1 ear atl 
8.01 0.1 10 0.0 1 
“Ic w) -Ic «) 
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2N6129 2N6130 2N6131 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE 2N 6129, 2N 6130 AND 2N 6131 ARE NPN CASE TO-2208 
SILICON EPITAXIAL BASE POWER TRANSISTORS 


STAGES IN AUDIO AMPLIFIERS. THE 2N 6129, 
2N 6130, 2N 6131 ARE COMPLEMENTARY TO 
QN 6132, 2N 6133, 2N 6134 RESPECTIVELY. 


Y 
a 
: 
5 
E 
: 
: 
=> 


ABSOLUTE MAXIMUM RATINGS 2N 6129 2N 6130 On 6131 
Collector-Base Voltage Vono 40V 60V 80V 
Collector-Emitter Voltage Vero 40V 60V 80V 
Enitter-Base Voltage Vigo 5V 
Collector Current I, 7A 

Base Current IB 3A 

Total Power Dissipation (1,< 25°C) Pig 50W 

Junction Temperature T; 150°c 

Storage Temperature Range Tatg -55 to +150°C 
THERMAL RESISTANCE 

Junction to Case e856 2.5°C/w maXe 


a SAFE OPERATING AREA (1).C.) 


Peot (Ww) 


2N6129 2N6130 2N6131 


ELECTRICAL CHARACTERISTICS (Tan25°C unless otherwise noted ) 


Ven=Vopo 
Ver*¥cr0 


VcE=VcE0 
Tc=125°C 


Vepe5V Ic=0 
Ic=7A Ip=3A 


Collector-Eai ter Cutoff Current 


Collector-Bnitter Cutoff Current Vepel.5V 


Emitter—Base Cutoff Current 


Tcn2.5A VoR7sV 
Ie=2.5A VcE=4V 
Ic=7A VcE=AV 
Ic=7A VoE=4V 


Ic=1A VcE=A4V 


Current Gain-Bandwidth Product 


Small Signal Current Gain 


Ic=0.1A VcR=4V 
f=1KHz 


pani uli 
pel 
Cl Pt TT 


Son O01 1 10 
Te (a) 
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2N6132 2N6133 2N6134 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE 2N 6132, 2N 6135 AND 2N 6134 ARE PNP CASE T0-220B 
SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 

STAGES ‘IN AUDIO AMPLIFIERS. THE 2N 6132, 

2N 6133 AND 2N 6134 ARE COMPLEMENTARY TO 

2N 6129, 2N 6130 AND 2N 6131 RESPECTIVELY. 


BCE 
ABSOLUTE MAXIMUM RATINGS 2n 6332 aN 6133 2N 6134 
Collector-Base Voltage - Vopo 40V 60V 80v 
Collector-Eaitter Voltage - VcEO OV 60V 80v 
Emitter-Base Voltage - Vgp0 5V 
Collector Current -Ic 7A 
Base Current ~Ip 3A 
Total Power Dissipation (TC< 25°C) Ptot 507 
Junction Temperature Tj 150°c 
Storage Temperature Range Tatg ~55 to +150°C 
THERMAL RESISTANCE 
Junction to Case Qjc 2.5°C/w MAX. 


SAFE OPERATING AREA (0.6.) 
0 


HN 
CH ST 


rey 
Sees 
A 
| 
=a 
= 
tL ——J 


Peot (w) 


2N6132 2N6133 2N6134 


BLECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Base Cutoff Current 


Collector-Emitter Cutoff Current 


Collector-Emitter Cutoff Current 


Buitter—Base Cutoff Current 


Base-Enitter Voltage 9 Vv ~Ic=2.5A —VcRe4V¥ 
D.C. Current Gain All types | | —Ic=2.5A —VCE=4V 
QN 6132, 2N 6133 ~Ic=7A ~VcE#4V 

QN 6134 5 ~Ic=7A -VcR=4V 


Current Gain-Bandwidth Product e -Igzla -VoR-4V 


~Ic=0.1A -VoR=4V 
f=1Kis 


HYE vs I¢ VoR(sat) a “pg ve To 
1 


sie Piste 
il Sl 
a a a 


"FE 1. 
UE iu ut 2 ont tm Tae 
50 MT LT NG Ye emeeeteiTi | A 
a A od HIM TT A 
streets (ETN $C OMmII|| ZA 
10} -VoR=4v |— , 0.2 ociols 3+ 
slams! 11H CIT geben iE 
0.01 0.1 1 10 8.01 Ont 1 10 
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2N6218 through 2N6221 


NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 


THE 2N6218 THROUGH 2N6221 ARE NPN SILICON 
PLANAR TRANSISTORS INTENDED FOR USE IN TV, 
NIXIE-NEON TUBE AND OTHER GENERAL HIGH 
VOLTAGE APPLICATIONS. THE DEVICES ARE 
SUPPLIED IN CASE TO-92F WITH OPTIONAL X-67 
HEAT SINK. 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage 

Collector-Enitter Voltage 

Enitter-Base Voltage 

Collector Current 

Collector Peak Current 

Total Power Dissipation @ Tc < 25°C 
With X-67 Heat Sink @ Ta<250¢ 
No Heat Sink @ Ta <250C 

Operating Junction & Storage Temperature 

** 0.5W in JEDEC registration. 


VoRo 
VCEO 
VERO 
Ic 
Icn 
Prot 


Tj» Tate 


CASE T0-92F X-67 HEAT SINK 


2N6218 2N6219 2N6220 2N6221 
300V. 2500 200¥.— «150° 
300 2500 2000.—Sts«dLSOV. 
5V 5V 5V 5V 
50mA 
100mA 
1.5W 
800mW 
625mw ** 
-55 to 150°C 


Hre ve ‘Ic 


1000 


2N6218 through 2N6221 


Ta=25°C unless otherwise 


[seen [enn [oe] room 


Ic=0.1lmA Ige0 


Collector-Bmitter Breakdown Voltage {Sisen) Ip=0 
Pulsed 


Emitter-Base Breakdown Voltage Ip=0.1mA 


Collector Cutoff Current 
2N6218 Vope250V 
2n6219 Vop=200V 
2N6220 Vop=150V 
2n6221 . VoB=100V 


Collector-Bmitter Saturation Voltage] VcE(sat) 
2N6218,9 Ic=10mA 
2N6220,1 Ic=20ma 


Base-Emitter Saturation Voltage VpE(sat) 
2N6218,9 . Ic=10mA 
2n6220,1 . . Te=20ma 
Base-Emitter Voltage VBE Ic=20mA VcE=10V 
D.C. Current Gain HFE Ic=2mA = VcE=10V 
Ic=20mA VCE=10V 


Current Gain-Bandwidth Product Ic=10mA Vop=l0V 


Colleetor-Base Capacitance Vop=l0V Ip=0 
f=1MHz 


Emitter-Base Capacitance Vep20.5V Ic=0 
f=1MHz 


Small Signal Current Gain Ic=20mA Vcg=10V 
f=lkHz 


Note 1 : equal to the values of YCBO & VCEO ratings. 


Vee(sat) & Vor(sat) ve Ic 


rr 

Hott 
ges iii 

ie 


Bi in 


Vpn(sat) 
Seeiiin 4 


eee 
Your( set) 
tT _| 
1 1 
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THE 2N 6288, 2N 6290 AND 2N 6292 ARE NPN 


2N » 2N 6292 ‘ARY 
_ 2N 6111, 2N 6109, 2N 6107 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Enitter Voltage 
Enitter—Base Voltage 
Collector Current 

Base Current 


Total Power Dissipation 
@ 1,<25¢ 


@ 1,<25°C 
Junction Temperature 
Storage Temperature Range 
THERMAL RESISTANCE 
Junction to Case 


SAFE OPERATING AREA (D.C.) 
0 = Fi 


2N6288 2N6290 2N6292 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


CASE T0-220B 


4OV 60V 80Vv 
30V 50V 70V 

5V 

7A 

3A 

OW 

1.8W 

150°C 


~55 to + 150°C 


%el2°C/w = maxe 


Bee NORMALIZED "* 
ne " 


2N6288 2N6290 2N6292 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Ver=50V Rpg100.0 
Tc=1500C 
VCE=70¥V RpE=100N 


Voe=37-5V VEpel.5V 
Vce=56V = Vep=1.5V 
VcE=75V___—sVBel.5V 


D.C. Current Gain 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 
Small Signal Current Gain 


12.77.8500E 


2N6473 2N6474 2N6475 2N6476 
COMPLEMENTARY 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS 


THE 2N6473, 2N6474 (NPN) AND 2N6475 2N6476 CASE T0-2208 


(PNP) ARE COMPLEMENTARY SILICON EPITAXIAL 
BASE POWER TRANSISTORS DESIGN FOR SWITCHING, 
DRIVER AND OUTPUT STAGES IN AUDIO AMPLIFIERS. 
THEY FEATURE HIGH COLLECTOR-EMITTER BREAK- 


DOWN VOLTAGE. 
BCE 
2N6473(NPN)  2N6474(NPN 
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage end current values are negotive. 2N647 5 ( PNP ) 2N6476 PNP 
Collector-Base Voltage VoBo 110V 130V 
Collector-Emitter Voltage (RBE <100n) VCER 110V 130V 
Collector-Emitter Voltage (IB=0) VoEO 100V 120V 
Emitter-Base Voltage VEBO 5V 5V 
Collector Current Ic 4A 4a 
Total Power Dissipation (Tc < 250¢) Ptot 40w 40W 
(Tag 25°C) 1.8 1.8W 
Operating Junction & Storage Temperature Tj, Tatg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case Qjc 3.130C/W max. 
Junction to Ambient Osa 70°C/W max. 
Ptot vs TA = -—SAFE_OPERATING AREA (DC) 


a i To=25% 


= a | rth 
a a A 
STN 


) 50 100 150 200 
Ta (°c) 


2N6473 2N6474 2N6475 2N6476 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


2N6473(NPN) |} 2N6474(NPN 
oe sol sila spared TEST CONDITIONS 


Collector-Emitter Breakdown I¢*0.1A RBE-100N 
Voltage 


Collector-Emitter Breakdown Ig=0.1a Ipe0 
Voltage 


Collector Cutoff Current VcE=100V 


Vor=120V 


Collector Cutoff Current 
(Te=100°¢) 


Vor=100V 
Vor=120V 
Collector Cutoff Current VcE=100V 
VoE=120V 


Collector Cutoff Current 
(Tc=1000C) 


Vor=100V 

Vor=120V 

Collector Cutoff Current Vcge=50V Ip=0 

Vce=60V Ip=0 

Emitter Cutoff Current VEB=5V Ic#=#0 

Collector-Emitter Saturation 
Vol tage 


Ic=4Aa IB=2A 
Base-Enitter Voltage Ic=1.5A Vcer=4V 
Ic=4a VeE=2.5V 


VS Lee eee ee Pe 


D.C. Current Gain Ic=1.54 VcE=4V 
Ic=4A VCE=2.5V 


Current Gain-Bandwidth Product Ic=0.5A VCE=4V 
2N6473,4 only 
2N6475,6 only 

Collector-Base Capacitance Vop=l0V Ip\0 f#1MHz 


Small Signal Current Gain Ic=0.5A VcE=4V 
f=50KHz 


Ie P Vpe & VcE(sat) ve Ic 
1 


LIM LUT putse Test 
mil 


‘A=25°C) 


rR 
° 
tony 


HFE (NORMALIZED 
UE TT 
“take ot T4=250¢ 


B 1.2 1.2 

2 ds 

e6. SECT CNS i 

2 LUT AT +t HI 

oa CUI CTT T NTT sua COTO LCN et 

é peers HT CE reece MTT 
otc 2n6473.4 TTT TUT pe 
0.01 0.1 1 10 0.01 0.1 1 10 


Ie (a) 
2.78.8500F.0850F 


Tc (a) 


2SA473 28C1173 
PNP NPN SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


THE 2SA 473 (PNP) AND 2SC 1173 (NPN) ARE CASE T0-220B 
SILICON PLANAR EPITAXIAL COMPLEMENTARY 

PAIR SPECIALLY DESIGNED FOR 5-WATT AUDIO 

AMPLIFIER OUTPUT APPLICATIONS. THEY ARE 

ALSO SUITABLE FOR SWITCHING UP TO 3A 

COLLECTOR CURRENT. 


BCE 

ABSOLUTE MAXIMUM RATINGS Fer p-avp eeviens, vehnage und currant values are negative 

Collector=-Base Voltage Voso 30V 
Collector-Enitter Voltage Vero 50V 
Enitter-Base Voltage Vino 

Collector Current I, 3A 
Collector Peak Current (t < 10mS) Ton 

Total Power Dissipation (1, < 25°C) Peg 10W 
Junction Temperature * 150°C 
Storage Temperature Range Tstg =~55 to + 150°c 


ELECTRICAL CHARACTERISTICS (Tr, =25°C unless otherwise noted) 


Collector—Enitter Breakdown 
Voltage 


Collector Cutoff Current 
Emitter Cutoff Current 


Collector=Enitter Saturation 
Voltage 


Base-Emitter Voltage 
D.C, Current Gain (Note) 


Current Gain-Bandwidth Product 


* Pulse Test + Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hyg is classified as follows. Group R : 40-80 Group 0 : 70-140 
Group Y : 120-240 Group G : 200-400 


2SA473 2SC1173 


TYPICAL CHARACTERISTICS 


(Tae25°c unless otherwise noted) 


a SAFE OPERATING ARLA {vee ) 


‘ess Seat 
-—l9 = fos 
Suey ea 


160 Hye ve Ic 2 Yor(sat) & ‘bE Y# 1c 

o TE ; 

120 ae . 

ee NN ee 

60 UE TEN % 

wo UI | is 

5 | , anit A 

‘ a | Eee H rT LLU 
0.01 we 0.01 Oot 10 
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2SA489 2SB604 2SB596 


PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE 2SA489, 2SB604, 2SB596 ARE PNP 
SILICON EPITAXIAL BASE POWER TRANSISTRS 
DESIGNED FOR 20 TO 25W AUDIO AMPLIFIER 
OUTPUTS AND SWITCHING APPLICATIONS UP TO 
4A COLLECTOR CURRENT. ‘THE 2SA489, 2SB604 
AND 2SB596 ARE COMPLEMENTARY TO 2SC789, 
2SD570 AND 2SD526 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 


‘CASE T0-220B 


BCE 


Collector-Base Voltage -VorRo 70V 70V 80V 
Collector-Emitter Voltage ~VcEO 60V T0V 80V¥ 
Enitter-Base Voltage - VEBO 5V 
Collector Current ~Ig 4A 
Collector Peak Current (t <10mS) -Icu BA 

fotal Power Dissipation (Tc < 25°C) Ptot 30w 

Junction Temperature tT; 1500¢ 

Storage Temperature Range Tstg -55 to +150°C 
THERMAL RESISTANCE 

Junction to Case Ojc 4.17°C/W max. 


SAPE OPERATING AREA (1).C.) 
10 


Saiicemniil 


Hh 
0.3 }+-— aii 
a mall 284489 TEN || 


2SB604 
288596 ati 
100 


2SA489 2SB604 2SB596 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
PARAS 
Collector-Base Breakdown Voltage BV CBO 

284489 


[ce | set conanias 


—Ic=0.1mA Tp=0 


2SB604 

238596 
Collector-Emitter Breakdown VoltagerFLVcEo * 

2S A489 

283604 

283596 
Collector Cutoff Current Ico 

2SA489 “Vop=50V 

253604 ~Vop=50V 

2SB596 ~Vcop=80V 
Emitter Cutoff Current TERO -Vep=5V 
Collector-Emitter Saturation Vor(sat) * wIge3A ~Tp20.3A 

Voltage 

Base-Emitter Voltage "BE * 

28A489 “Io=2.5A ~“Vom=5V 

2SB604 ~Ic=3A Vop=5V 

288596 wIc=3A Vor=5V 
D.C. Current Gain (note) Hpe 1 * ~Ic#0.5A -Vop=5V 

Ere 2 * —Ic=3A 090 -Vcg=5V 

Current Gain-Bandwidth Product fr ~I¢=0.5A “Vog=5V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
note : Hp is classified as follows, Group R: 40-80 


Group 0 : 70-140 


Group Y : 120-240 


Ere vs I¢ 


BL 


~VoR=5V 


Vou(sat) & “BE V* 4c 


; pan an a rat 


: muti! act 
Sani 


a alll 
* eee al 


8,01 Oo1 1 10 
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2SA490 2SC790 
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


HE 2SA490 (PNP) AND 280790 (NPN) ARE CASE. TO-2008 
SILICON EPITAXIAL BASE COMPLEMENTARY 
PAIR SPECIALLY DESIGNED FOR 10-WaTT 
AUDIO AMPLIFIER OUTPUT APPLICATIONS. 
TREY ARE ALSO SUITABLE FOR SWITCHING 
UP TO 3A COLLECTOR CURRENT. 

BCE 
ABSOLUTE MAXIMUM RATINGS — "*0*? tiem whementemvem wenes we negate. 
Collector-Base Voltage VoRo 50V 
Collector-Enitter Voltage Vcro 40V 
Emitter-Base Voltage VERO 5v 
Collector Current Ic 3a 
Collector Peak Current (t <10mS) Icm 6A 
Total Power Dissipation (TC<25°C) Ptot 25W 
Junction Temperature v3 150°C 
Storage Temperature Range Tstg -55 to +150°C 


ELECTRICAL CHARACTERISTICS (Ta=250C unless otherwise noted 
paris __—_ SARC, VI AK OTP TEST CONDITIONS 


Collector-Base Breakdown Voltage BYcBO Ic=0.1mA 


Collector-Enitter Breakdown Voltage] LVcR * Ic=50mA 
Collector Cutoff Current Vop=30V 
Emitter Cutoff Current Vep=5V 


Collector-Enitter Saturation Iq=2A Ipe0.2A 
Voltage 


Base-Emitter Voltage Ic=2A =Vog=2V 

D.C. Current Gain (note) Ics0.5A4 Ver=2¥ 
Ic=2A Vor=2V 

Current Gain-Bandwidth Product Ic=0.5A Vop=2V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hpg ) is classified as follows : Group R 1 40-80 Group 0 : 70-140 
Group Y : 120-240 


2SA490 2SC790 


TYPICAL CHARACTERISTICS 


(Ta#25°C unless otherwise noted) 


1S ea 
ttt m1 ee 
Soe Soman 
coo 


Ptot (Ww) 


0.5 Et 
Seaiiiiiemmnni| 
* ver Ww) 
160 ee ae ee Vcr(sat) & VBE vs Ic 
Te nM tes 
ete ps vot ET TH 
19h a 474i 


9 Yearer || | 


oth {III 


aie HN LTT 2 8 TTT 
60 6 eri 

wot LTT ne Alle Nem aes HY alli 
a a | vot tte ete | ITT 
, lll UT TU ‘ Com ail 


Tc (a) Ic (a) 
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2SA539 2SC815 
COMPLEMENTARY SILICON GENERAL PURPOSE AF AMPLIFIERS 


THE 284539 (PNP) ARE 2SC815 (NPN) ARE SILICON CASE Tor 268 
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 
AMPLIFIERS AND DRIVERS, AS WELL AS FOR UNIVERSAL 
SWITCHING APPLICATIONS. 
ECB 

ABSOLUTE MAXIMUM RATINGS For pap devices, voltage ard current wolwes are nopative. 
Collector-Base Voltage VcBO 60V 
Collector-Enitter Voltage Vcro 45v 
Enitter-Base Voltage VEBO 5V 
Collector Current Ic 200mA 
Collector Peak Current Tom 500mA 
Total Power Dissipation (Ta<25°C) Prot 250mW 

derate 2.5mW/°C above 25°C 
Operating Junction & Storage Temperature Ts Tetg ~55 to 125°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


PARAMETER | SYMBOL | mx TYP MAX os TEST CONDITIONS 


Collector-Emitter Breakdown Voltage LVCEO* Ic=10mA IB=#0 


Collector Cutoff Current 0.1 VeB=45V. Ip=0 
Emitter Cutoff Current 0.1 Vep=3V IC#0 
Collector-Bmitter Saturation Voltage 0.18 0.5 Ic=150mA Ip=15mAl 
Base-Emitter Saturation Voltage 0.88 1,2 Ic=150mA Ip=15mA 
Base-Emitter Voltage 0.6 0.68 0.9 IC=10mA Vcg=10V 
D.C. Current Gain (Note 1) 50 120 232 Ic=50mA Vog=1V 


100 
160 


IC=150mA VcR=2V 
Tc=10mA Vop=10 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 
28C815 
284539 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


4.5 Vop=lOV Ip=0 
5.5 f=lMHz 


Note 1 : H¥e 1 is classified as follows. 


Group M : 50-94 Group L : 80-150 Group K : 125-232 


2SA539 2SC815 


TYPICAL CHARACTERISTICS (Ta=250C unless otherwise noted 


Ptot vse Ta HFE vs Ic 


soo LTE TTT 
SE TT 
OL 
pf geet 
TS 
eT LT NTT 
TT ONT 
NT 
oA LU TUT 


1000 


Ic re 


TcaLOLB 
Torlese) @sgs3Gi 
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2SA564 2SA564A 2SC828 2SC828A 
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS 


THE 25A564, 2545644 (PNP) AND 2SC828, 2SC828A 
(NPN) ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS FOR USE IN AF SMALL SIGNAL AMPLIFIER 
STAGES AND DIRECT COUPLED CIRCUITS. 


CASE TO-92B 


ECB 


(PNP) (PNP) (NPN) (NPN) 


ABSOLUTE MAXIMUM RATINGS Fer sh eters een ens nore ore ts eee 284564 25a5644 280828 2SC828A 
Collector-Base Voltage Voso  25V 45V 30V 45V 
Collector-Bmitter Voltage VCEO 25v 45V 25V 45V 
Emitter-Base Voltage VEBO 5v 5V 5V 5v 
Collector Current Ic 50mA 
Collector Peak Current IcmM 100mA 
Total Power Dissipation (Ta <250°C) Ptot 250mW 

derate 2.5mw/0C above 25°C 
Operating Junction & Storage Temperature Ty, Tete -55 to 125°C 


Collector-Base Breakdown Voltage 
Enmitter-Base Breakdown Voltage 
Collector Cutoff Current 
Collector Cutoff Current 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Ic=0.01lmA Ige0 
Ip=0.01lmA Ics0 
Vor*VcE&O 806 [B=0 
Vcp=l0V TE=0 


Collector-Emitter Saturation Voltage 0.15 0.4 Ic=50mA IBe5mA 
Base-Enitter Voltage 0.68 0.8 Ic=l0mA VCE=5V 


D.C. Current Gain (Note 2) 
Current Gain-Bandwidth Product 


Collector-Base Capacitance 
25A564, 2SA564A 
28C828, 2SC828A 


Noise Figure 


Note 1 : equal to the value of VCBO rating. 


Note 2: HE is classified as follows. 
Group 0 : 65-130 Group P : 90-180 
Group R : 180-360 Group S$‘: 260-520 


700 Ic=2mA = Vor=5V 
Ic=2mA VcE=10V 


Vop=l0V Ip=0 
f=1MHz 


Ic=0.2mA VcoR=5V 
RG=2KN = f=lkHz 


Group Q : 130-260 
Group T s 360-700 


2SA564 2SA564A 2SC828 2SC828A 


TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
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2SA666 2SC644 


COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


THE 2SA666 (PNP) AND 2SC644 (NPN) ARE CASE T0-92B 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER 


APPLICATIONS. 
ECB 

ABSOLUTE MAXIMUM RATINGS For pvp devices, voltage ond current valves are negetive. 2SA666(PNP) 2506 
Collector-Base Voltage Vopo 25V 30V 
Collector-Enitter Voltage VCEO 25V 25v 
Emitter-Base Voltage VEBO 5v 5V 
Collector Current I¢ 50mA 
Collector Peak Current Icm 100mA 
Total Power Dissipation (Ta €25°c) Prot 250mW 

derate 2.5mw/°c above 25°C 
Operating Junction & Storage Temperature Tj, Tate -55 to 125°C 


ELECTRICAL CHARACTERISTICS (Ta=250C unless otherwise noted) 
PARI [mnt [oun_e_ wr [a] wer comin 
Collector-Base Breakdown Voltage Ic=0.0lmA Ipfe0 


23a666 
280644 


Emitter-Base Breakdown Voltage BVEBO Ip=0.01mA 
Ic¢=0 

Collector Cutoff Current IcEo Vor=25V Ipad 

Collector Cutoff Current IcBo . 1 VcB=l0V Ip=0 


Collector-Enitter Saturation Voltage Vcr(sat) 0.15 0.4 Ic=50mA Ip=5mA 
Base-Emitter Voltage VBE 0.68 0.8 Ic=lOmA VcoE=5V 
D.C. Current Gain (Note 1)) Hyp 130 300 700 Ic=2mA = VCE=5V 


Noise Figure NF Icg=0.2mA VcoE=5V 
2SA666 only (Rg=50KQ f#100Hz 
280644 only (Rg=2Kn f=100Hz 
280644 only (Ro=2Ka f=lkHz) 


Note 1: Hpg is classified as follows. 


GROUP Q : 130-260 GROUP R : 180-360 GROUP S : 260-520 GROUP T +: 360-700 


2SA666 2SC644 


TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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2SA671 2SC1061 
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE 2SA671 (PNP) AND 2SC1061 (NPN) ARE CASE TO-220B 
SILICON EPITAXIAL BASE COMPLEMENTARY 

PAIR SPECIALLY DESIGNED FOR 15-WATT AUDIO 

AMPLIFIER OUTPUT APPLICATIONS. THEY ARE 

ALSO SUITABLE FOR SWITCHING UP TO 3A 

COLLECTOR CURRENT. 


BCE 

ABSOLUTE MAXIMUM RATINGS tw pop.cnion. vonage ond coven when we megan 

Collector-Base Voltage VoxRo 50V 
Collector-Eaitter Voltage , YCEO 50V 
Emitter-Base Voltage | VEBO av 
Collector Current Ic 3A 
Collector Peak Current (+ <10mS) Icm 6A 
Total Power Dissipation (Tc <250¢) Ptot 25W 
Junction Temperature Tj 150°c 
Storage Temperature Range Tete -55 to +150°C 


TEST CONDITIONS 

Ic=0.1mA 

Tg=50ma 

VoB=50V 
Enitter Cutoff Current VEB=4V 


Collector-Emitter Saturation Ic#2A Ipe0.2A 
Voltage 


Base-Emitter Voltage Ic=lA VeEe=4V 


D.C. Current Gain IcelA Vcp=4V 
Ic=0.1A VoR=4V¥ 


Ics0.5A Voe=4V 


* Pulse Test s Pulse Width=0.3aS, Duty Cycle=1% 


Note : Hpg 1 is classified as follows. Group A: 35-70 Group B : 60-120 
Group C : 100-200 Group D : 160-320 


2SA671 2SC1061 


TYPICAL CHARACTERISTICS 


(Tae25°C unless otherwise noted) 
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2SA719, 720 730, 731 2SC1317, 1318, 1346, 1347 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE ABOVE TYPES ARE COMPLEMENTARY SILICON a aed eee 


PLANAR EPITAXIAL TRANSISTORS FOR AF MEDIUM 
POWER AMPLIFIER & SWITCHING APPLICATIONS. 1 
THE 2SA719, 2SC1317 ARE SPECIALLY RECOM- Pas 
MENDED FOR 1W OTL OUTPUT STAGE. : fo 
15mm 
ECB ds 
2SA719, 720 2SA730,731 
2801317,1318 2801346 ,1347 | 
= 2SA719  2SA720 28A730 2SA731 | 
ABSOLUTE MAXIMUM RATINGS NPN) 2801317 2901318 2801346 2901347 
Collector~Base Voltage VCBO 30V 60V 30V 60V 
Collector-Emitter Voltage VCEO 25V 50V 25V 50v 
Enitter-Base Voltage VEBO 5V 5V BV BV 
Collector Current Ic 0.5A 0.5A 0.5A 0.54 
Collector Peak Current Ic 1 uv u ua 
Total Power Dissipation (Ta< 25°C ) Ptot 0.4W 0.4¥ 0.6W 0.6W 
Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C 
ELECTRICAL CHARACTERISTICS A ee 


Collector-Base Breakdown Icz0.0lmA Ip-0 
Voltage 


Ic=l0mA IB-0 
Voltage 


Enitter-Base Breakdown Ipc0.0lmA Icz0 
Voltage 


Collector Cutoff Current 0.1 VCB:20V Ip-0 


Collector-Emitter Saturation} VCE(sat)# 0.25 0.6 
Voltage 


Base-Enitter Saturation 
Voltage 


D.C. Current Gain 


IC=500mA 


Current Gain-—Bandwidth Ic=50mA VcR-10V 
Product ne 


Output Capacitance Vcp=10V Ig=0 
f=1Mi 
Note 1 : equal to the values of absolute maximum ratings. 
Note 2 : BFE 1 is classified as follows : Group P: 60-120 Group Q : 85~170 
Group R : 120-240 Group S : 170-340 
* Pulse Test : Pulse Width-0.3mS, Daty Cycle=1% 


2SA719, 720 730, 731 2SC1317, 1318, 1346, 1347 


TYPICAL CHARACTERISTICS 


(Ta=25°C unless otherwise noted) 
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2SA816 2SC1626 
PNP NPN SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


CASE T0-220B 
THE 2SA816 (PNP) AND 2SC1626 (NPN) ARE 


SILICON PLANAR EPITAXIAL COMPLEMENTARY 
PAIR SPECIALLY DESIGNED FOR THE DRIVER 
STAGES OF 30-50W HI-FI AMPLIFIERS. THEY 


ARE ALSO SUITABLE FOR MEDIUM SPEED 
SWITCHING UP TO 2A PEAK CURRENT. 


E 

ABSOLUTE MAXIMUM RATINGS — ‘eresven owns mmm mien on cee 
Collector-Base Voltage Vono "  80V 
Collector-Bnitter Voltage VCEO 80V 
Emitter-Base Voltage VEBO Sv 
Collector Current Ic 750mA 
Collector Peak Current (t <10n3) Tom 2A 
Total Power Dissipation @ Tc’< 25°C Ptot 10W 

@ Tax 25°C 1.5W 
Junction Temperature tT; 150°C 
Storage Temperature Range Tetg =55 to +150°C 


ELECTRICAL CHARACTERISTICS (Ta=225°C unless otherwise noted 


Collector Cutoff Current 
Emitter Cutoff Current 
Collector-Emitter Saturation 


Vol tage 
Base-Emitter Voltas:e 
D.C. Current Gair: (Note) F Ic=150mA 
Ice500mA Vcog=2V¥ 
Ig2150mA Vog=2¥ 
Vopel0V Ige0 


al Pip 


Pulse Test: Pulse Width=0.3mS, Duty Cycle=1% 
Note + Arey is classified as follows, Group 0 : 70-140, Group Y + 120-240 


2SA816 2SC1626 


TYPICAL CHARACTERISTICS 


(Tan25°C unless otherwise noted) 
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2SA817 2SC1627 
COMPLEMENTARY SILICON AF LARGE SIGNAL TRANSISTORS 


0. 
THE 2SA817 (PNP) AND 2901627 (NPN) ARE CARE 10-028 
SILICON PLANAR EPITAXIAL TRANSISTORS 
DESIGNED FOR AP LARGE SIGNAL AMPLIFIERS. 
THEY ARE SPECIALLY SUITED FOR THE DRIVER q 
STAGES OF 30W AMPLIFIERS. d 
| 
ECB 
ABBOTRITE MAXIMUM RATINGS §o eve sevens, voltage ond curren venues are neporive. 
Collector-Base Voltage VcBO 80V 
Collector-Buitter Voltage VCEO 80V 
Enitter-Base Voltage VEBO 5V 
Collector Current Ic 300mA 
Collector Peak Current Icu 1A 
Total Power Dissipation (Tc < 25°C) Péot 1.3W 
(Ta< 26°C) 0.6W 
Operating Junction & Storage Temperature Tj, Tstg 55 to 150°C 


ELECTRICAL CHARACTERISTICS Com) 


Collector-Esitter Breakdown Voltage LVCEO * IcstmA = IB-0 
Collector Cutoff Current IcBo . Vop=50V Ig=0 
Emitter Cutoff Current . VEBe5V Ic=z0 
Collector-Emitter Saturation Voltage e . - Ige200mA = [Be 200 


Base-Enitter Voltage ° ° . Ic=imA VcCEr2V 


D.C. Current Gain (Note) Ic=50mA VCE=2V 
ICn200mA VCE=2V 


Current Gain-Bandwidth Product |. Ic2l0mA VeoRe10V 


Output Capacitance 
2SA817 VcBel0V Ig=0 
f=lMiz 


2801627 Vcbs10¥V Ipe0 
f=1Miz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hpg 4 is classified as follows. 
GROUP 0 : 70-140 GROUP Y : 120-240 


2SA817 2SC1627 


TYPICAL CHARACTERISTICS 


(Tan25°C unless otherwise noted) 
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2SB512 2SB512A 2SD365 2SD365A 
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS . 


THE 2SB512, 2SB512A (PNP) AND 2SD365, 
28D365A (NPN) ARE ‘SILICON PLANAR 
EPITAXIAL BASE POWER TRANSISTORS OF 
COMPLEMENTARY CHARACTERISTICS. THEY 
ARE INTENDED FOR 10 TO 20W AUDIO 
AMPLIFIER OUTPUTS AND SWITCHING 
APPLICATIONS UP TO 3A COLLECTOR CURRENT. 


CASE TO-220B 


BCE 


2S8B512 (PNP) 2SB512A (PNP 
ABSOLUTE MAXIMUM RATINGS —= tw eeecnon. vonage ona coven wotves ore seguve 25D365 (NPN) 25D365a_ (NPN 
60V 80V 


Collector-Base Voltage VoBo 

Collector-Emitter Voltage VCEO 60V 80V 
Enitter-Base Voltage VEBO 5V 
Collector Current I¢ 3A 
Collector Peak Current (t <10mS) Tom 6A 

Total Power Diesipation (Tc < 25°C) Ptot 25w 
Junction Temperature Tj 150°C 
Storage Temperature Range Tate -55 to +150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
[PARAMETER —=—s—Ssd|.~=SSYMBOL =| MIN. TYP MAX [UNIT | TEST CONDITIONS | 
Collector-Base Breakdown Voltage Ic=0.1lmA Ip=0 
2SB512, 2SD365 E 

2SB512A, 2SD365A 


Collector-Enitter Breakdown Voltage 
2SB512, 2SD365 
2SB512A, 2SD365A 


Collector Cutoff Current 
Enitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 

D.C. Current Gain (note) 


Ic=100mA Ipe0 


Vop=20¥ Ig=0 
Vepe5V¥  Ic=0 
Ic=2A Ip=0.4A 
IcelA YVor=3V 


IcelA VcE=3V 
Ic=0.1A YVcE=3V 


MHz | Ic=#0.2A VcE#10V 


Current Gain-Bandwidth Product 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
note : HF 1 is classified as follows, Group Q : 30-60 Group P : 50-100 Group 0 : 80-160 


2SB512 2SB512A 2SD365 2SD365A 


TYPICAL CHARACTERISTICS 


(Taw25°C unless otherwise noted) 


SAFE OPERATING AREA (0.C.) 
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2SC789 2SD570 2SD526 


NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE 2SC789, 2SD570, 2SD526 ARE NPN 
SILICON EPITAXIAL BASE POWER 
TRANSISTORS DESIGNED FOR 20 TO 25W 


AUDIO AMPLIFIER OUTPUTS AND SWITCHING 


APPLICATIONS UP TO 4A COLLECTOR 
CURRENT. THE 2SC789, 2SD570 AND 
28D526 ARE COMPLEMENTARY TO 2SA489, 
28B604 AND 2SB596 R°SPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Bmitter Voltage 
Emitter-Base Voltage 

Collector Current 

Collector Peak Current (t<10mS) 
Total Power Dissipation (Tc< 25°C) 
Junction Temperature 

Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 


VoBO 
Vero 
VEBO 
Ic 
Icm 
Ptot 
Tj 
Tate 


950 


CASE TO-220B 


BCE 


280789 2SD570 28D526 
7OV 70¥ 80V 


150°% 
-55 to +150°C 


4.17°C/w max. 


SAFE OPERATING AREA (1.C.) 
10 


2SC789 2SD570 2SD526 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Ic=0.lmA Ige0 


Collector-Emitter Breakdown Voltage 
280789 
28D570 
28D526 


Collector Cutoff Current 
280789 Vop=50V Ige0 
28D570 Vcp=50¥ Igs0 
28D526 Vcp=680V Ip=0 


Emitter Cutoff Current Vepe5V I¢=0 


Collector-Emitter Saturation 7 oe & Ic=3A Ipe0.3A 
Voltage 


Base-Enitter Voltage 

: 280789 él ° Tg=2.5A Voge5V 
28D570 . . Ic=3A Vop=5V 
28D526 < . Ic=3A Vor=5V 


D.C. Current Gain (note) Ic=0.5A Veg=5V 
Iq=3A Voe=5V 


Current Gain-Bandwidth Product Tc#0.5A Vore5V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
note : Hyg 1 is classified as follows . Group Rs 40-80 Group 0 : 70-140 
Group Y : 120-240 
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2SC829 
NPN SILICON RF SMALL SIGNAL TRANSISTOR 


THE 290829 IS AN NPN SILICON PLANAR ee ee 
EPITAXIAL TRANSISTOR FOR BF SMALL 
SIGNAL APPLICATIONS SUCH AS RF, OSC, 
MIXER AND IF STAGES IN FM/AM RADIO 
SETS. 
EC 

ABSOIWTE MAXIMUM RATINGS 
Collector-Base Voltage VoBo 30v 
Collector-Emitter Voltage VCEO 20V 
Enitter-Base Voltage VEBO am) | 
Collector Current Ic 30uA 
Total Power Dissipation (Ta<25°C ) Ptot 250aW 

derate 2.6uW/*C above 25°C 
Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C 


ELECTRICAL CHARACTERISTICS 


Collector-Base Breakdown Voltage — OlwA Ip-0 


Collector-Emitter Breakdown Voltage scree (Pulsed) 
Be0 


Emitter-Base Breakdown Voltage TE=0.0lmA Icz0 
Collector-Emitter Saturation Voltage | VCE(sat) Ic=10mA IpeulwA 
Base-Enitter Voltage VEE . VCE=10V 
D.C. Current Gain Ere * VCre10V 
Current Gain-Bandwidth Product fr VCE=10V 


Feedback Capacitance (Commen Baitter)) Cre 1.3 1.6 Ic=leA VcR=10V 
; f=10. MHz 


Feedbeck Impedance (Comaon Base) |Zrb| 60; - {-TBelmA VcB=10V 


* Here is classified as follows. 
GROUP A : 40-100 GROUP B : 70-160 GROUP C t 110-250 


2SC829 


TYPICAL CHARACTERISTICS AT Ta=25°C 


HPE (NORMALIZED) ws IC 
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2SC838 2SC839 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE 2$C838, 28C839 ARE NPN SILICON PLANAR CASE 70-928 
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL 
APPLICATIONS. ‘THEY ARE SPECIALLY SUITED 
FOR RF AMPLIFIER, OSCILLATOR, MIXER, AND 
T® AMPLIFIER IN FM/AM RADIO SETS. - 
ECB 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage VoBo 50V 
Collector-Emitter Voltage Vero 25v 
Emitter-Base Voltage VERO 5v 
Collectar Current Ie 50mA 
Total Power Dissipation (Ta <250¢) Ptot 250mW 

derate 2.5mw/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tate -55 to 125% 


Ta=25°C unless otherwise noted 


ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 


Vopel5V Ip=0 
VEB=3V  Ig=0 
Ic=l0mA Ipe=lmA 
Ic=lmA VcE=6V 
Ig=0.5mA VCE=3V 
Ice-lmA VcE=6V 


Collector Cutoff Current 
Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 

D.C. Current Gain (Note 1) 
Current Gain-Bandwidth Product 


Collector-Base Capacitance Vop=6V Ipe0 
f=l1MHz 

Feedback Capacitance Vop=6V IRpe0 
f=1MHz 

Feedback Time Constant Iq=10mA Vor=6V 
f=231.8MHz 


Ig=0.5mA VcE=6 


{Noise Figure 
Rg=500a. f=lMHz 


280839 only 


Note 1: Hpp is classified as follow. 
Group J : 30-80 Group H s 60-120 Group F ; 90-180 


2SC838 2SC839 


TYPICAL CHARACTERISTICS AT TA=25°C 
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2SC922 2SC1047 


NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE 280922, 2SC1047 ARE NPN SILICON 
PLANAR EPITAXIAL TRANSISTORS FOR USE 
IN RF AND CONVERTER STAGES IN FM/AM 
RADIO SETS. 


ABSOLUTE MAXIMUM RATINGS 


Collector~Base Voltage VcRO 
Collector-Emitter Voltage VcEO 
Enitter-Base Voltage VEBO 
Collector Current I¢ 

Total Power Dissipation (Ta 250C) Ptot 


Operating Junction & Storage Temperature Tj, Tstg 


ELECTRICAL CHARACTERISTICS 


Collector Cutoff Current 


Emitter Cutoff Current 


D.C. Current Gain 


(Note) 


Current Gain-Bandwidth Product 


Feedback Capacitance 


Collector-Base Time Constant 


Power Gain 


Noise Figure 


CASE T0-92B 
ECB 
280922 281047 
30V 30V 
20V 20 
5V 3V 
20mA SmA 
250mW 150mw 
-55 to 12500 


VcBe20V Ig=0 
VoB=30V Ig=0 


VEB=3V = Ic=0 
Ic=lmA VcE=6V 
Ic=lmA Vcp=6V 


VcB=l10V Ip=0 
f=1MHz 


Vor=6V 
f=10.7MHz 


Ic=lma 
Ic=lmA VcE=6V 
f=31] .BMHz 


IcelmA VCE=6V 
f=100MHz 


Ic=lmA VCE=6V 
Re=50n f=lOOMHz 


Note : The Hpp of 280922 is classified as follows —— GROUP M : 40-80 GROUP L : 60-120 


GROUP K : 90-180 


The Hr of 2SC1047 is classified #8 follows——-GROUP B : 40-110 GROUP C : 65-160 


2SC922 2SC1047. 


TYPICAL CHARACTERISTICS AT TA=250C 


BFE (NORMALIZED) vs Ic 1.6 Vee & VCE(sat) vs Ic 


I 


HPE (NORMALIZED) 
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2SC 1048 


NPN SILICON HIGH VOLTAGE VIDEO AMPLIFIER 


THE 2SC1048 IS AN NPN SILICON PLANAR TRANSISTOR 
DESIGNED FOR VIDEO AMPLIFIERS IN TELEVISION 
RECEIVERS AS WELL AS FOR HIGH VOLTAGE SWITCHING 
UP TO 100mA CURRENT. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage VoRBo 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 
Collector Current Ic 
Collector Peak Current Icom 
Total Power Dissipation (Tc <250C) Ptot 
(Ta < 250C) 
Operating Junction & Storage Temperature Ths 


ELECTRICAL CHARACTERISTICS ——. unless otherwis 


Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage 


Emitter-Base Breakdown Voltage 

Collector Cutoff Current 

Collector-Emitter Saturation Voltage VoE(sat) 
D.C. Current Gain Hre * 


Current Gain-Bandwidth Product fT 


Collector-Base Capacitance 


* Hye is classified as follows. 


Group C : 40-80 Group D : 60-120 


CASE TO-39 


600mW 
Tate -55 to 150°¢ 


e noted) 


Ic=0.lmA = Ip=0 


Ice3mA (Pulsed) 
Ip=0 


IgeO.lmaA Ic=0 
Vop=l00V Ipe0 
Ic=25ma 
IC=25mA 
Ic=10ma 


VopzlOv 
f=1MAz 


Group E : 100-200 


2SC1048 


TYPICAL CHARACTERISTICS (Ta=250C unless otherwise noted 


Bre vs ~ Vpr(sat) © YoE(sat) vs 
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28D234 2SD235 
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 


THE 2SD 234, 23D 235 ARE NPN SILICON CASE T0-220B 
SINGLE DIFFUSED MESA POWER TRANSISTORS 

DESIGNED FOR LOW SPEED SWITCHING AND 

AUDIO POWER AMPLIFIER APPLICATIONS. 

THEY FEATURE LARGE SAFE OPERATING AREA. 


BCE 
ABSOLUTE MAXIMUM RATINGS 28D 234 2s) 235 
Collector-Base Voltage Vopo 60V 50V 
Collector-Emitter Voltage VCEO 50V 40V 
Emitter-Base Voltage VEBO 10v 
Collector Current Ie 3A 
Total Power Dissipation @ T¢<250C Ptot 25W 
© 1462500 1.5W 
Junction Temperature Tj 150°C 
Storage Temperature Range Tete -55 to +150°C 
THERMAL RESISTANCE 
Junction to Case @jc 5°C/w max. 
Junction to Ambient Oja 83°C/W max. 
Fest. 72 7 . SAFE OPERATING AREA (1).C.) 
50 
Eitiereee 
- mel 


Ere 


2$D234 2SD235 


ELECTRICAL CHARACTERISTICS (Ta#25°C unless otherwise noted) 


sreact [oan erp vax | wasn | nape comrrzons | 


Collector-Base Breakdown Voltage B¥cRO 


Ic=100mA Ip=0 


Enitter-Base Breakdown Voltage IgelOmA Ice0 
Collector Cutoff Current Vcop=20¥ Ige0 
Emitter Cutoff Current Vep=5V¥ Ic=0 
Collector-Emitter Saturation 


Voltage e ry Ic=3A Igp=0. 3A 
e IcelA Ip=0.05A 


Base-Enitter Voltage Vor=5V 


D.C. Current Gain Ver=5V 


D.C. Current Gain 


Vog=5V 
Vor=5V 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


mi vs Ig Vou(sat) & “BE V® 1c 
160 1.6 
a a. 
1 1. 
100 1.0 
| 
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MECHANICAL OUTLINES 


(All dimensions in inches unless otherwise noted) 


* Leads pre- 
formed to 


O14 win, 


MT-42 (MINIATURE) X-67 HEAT SINK 


a1 MAX 


mounted to T0-92 


ape as wes 


ALL DIMENSIONS IN MM 


